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ARTISTIC EFFECT IN STREET IMPROVEMENT. 


WuiILr much is being very properly said and published to-day 
on the improvement of our thoroughfares, the entire object of such 
agitation seems to be for the benefit of traffic alone. The facilitat- 
ing of traflic, of course, is the main object to be attained, but if we 
can by a little thought incorporate in our plans a scheme for the 
beautifying as well of our thoroughfares, we will have accomplished 
a most commendable object. We pride ourselves as Americans on 
being progressive, but when one observes how many things we sim- 
ply imitate in principle, under a cloak of disguise as new, he will 
find out we do not progress in the manner we should. Because we 
have introduced a number of improved materials for paving, we 
point with pride ta the great change in construction of our thor- 
oughfares, while in other vital particulars we continue in the same 
old ruts. Before we proceed to consider any of the methods to be 
employed to benefit the appearance of our streets, let us consider 
some of the objectionable features to be avoided, if possible. 

Probably nothing detracts more from the good appearance of a 
street than any abrupt change of form or grade, such as cause in- 
convenience to the traveling public. The most common of such is 
the difference of elevation of sidewalks and roadways and crossings. 
One of the growing evils in our streets is the admission of the 
numerous lines of unsightly poles of the electric companies. Why 
these corporations should be extended such privileges is not plain. 
For instance, all electric light, telegraph and telephone lines could 
as well follow alley lines as streets. The electric street car lines 
string their trolley system on the score of economy, making equally 
as bad an appearance. 

But corporations are not alone in marring the effect of our 
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streets. Each individual along a line of street seems in many 
cities and towns, by common custom, to have a license to erect any 
kind of an awning, stair, step, sign or other advertising device 
novelty may suggest to his fancy. While these matters do not 
enter into the physical condition of streets they surely destroy 
many benefits otherwise enjoyed, and our improvements should be 
made with a view of having all such things as detract from the 
appearance of our streets excluded. 

Again, let us consider some of the comparative effects of a well- 
appearing and a marred street. The pride of all towns and cities is 
to increase in size, and this will be the more rapidly accomplished 
by attracting outsiders to join their lot with the place. Next to 
obtaining employment, what attracts one’s attention more to a town 
than its general appearance? ‘The first thing a new comer beholds 
is the public thoroughfares over which he passes, for over these he 
must pass in order to make any investigation regarding the place. 
Well-proportioned and improved streets bespeak the spirit of the 
people who caused them to be made. 

Again, it may be observed, that according as public improve- 
ments are made a similar spirit invariably takes hold of the citizen 
adjacent to such improvement, and at the earliest opportunity his 
property will be found to have assumed a condition in keeping with 
the public improvement. Notice when a thoroughfare is nicely 
graded and paved, even in the most neglected district, how soon 
you will see new fences, and new yard-walks leading to the houses, 
and also new steps. ‘Trees will be trimmed up and the whole yard 
or building front put on a new air. Buildings will be arranged to 
conform in grade, line and other particulars. Ifa well executed 
public improvement will work so much change on present popula- 
tion, how much more will be its effect on the generations to follow, 
and with what studied care should they be made to meet the re- 
quirements of the future? 

To return more strictly to the title of our article, as to the art to 
be employed in our street improvement, it will be hard to lay down 
any fixed rules to be followed, for the requirements of different 
towns and even the several localities of the same town are so 
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varied that nothing but a specially arranged course by a competent 
engineer on the ground will be satisfactory. 

There are many points of a general or common nature in our 
present practice that will bear very serious consideration, and quite 
likely in so doing will result in some radical changes for the better. 
As a general rule our sidewalks are too high above the street, ne- 
cessitating an unsightly and dangerous contrivance at block cor- 
ners and street crossings to enable pedestrians to pass over. The 
prime cause leading to this is that ample provisions for street 
drainage or the relieving at frequent intervals the gutters of the 
streets are rarely made. Our gutters seem to be constructed more 
as receptacles for the accumulation of filth than as a means of rap- 
idly leading such to a proper place of disposal. Engineers will be 
commended if they can devise a means of disposing of street and 
gutter refuse somewhere else than at or near street crossings, espe- 
cially at corner crossings. Possibly no radical change in location 
or form of gutter or curb will suggest themselves, but surely at 
street crossings a little study will result in a display of some things 
of pleasing effect. Let the gutters be trapped a few feet before 
reaching a crossing, and thus enable the descent from walk to 
street to be made by an easy and graceful curve with no abrupt or 
sudden change. In fact, let the crossing be a continuous, unbroken 
path. Immediately at the street crossings there will be accumula- 
tions from the crossing itself, and a provision can here be made to 
also hurry this out of sight. 

The turn at street junctions should be made by easy curves of 
as large radius as circumstances will permit. A curve struck from 
the lot or building corner as a center of the same radius as the 
width of the walk will not hamper pedestrians and will be benefi- 
cial to vehicle passage. In place of the large corner curb blocks 
forming an abrupt bend let an ornamented portion of masonry 
wall, forming a seat, a drinking fountain or other public comfort, 
be thrown in to mark the line between vehicles and pedestrians. 
Here is a very appropriate place for the display of such art as can be 
afforded. These are matters that can be introduced upon our busi- 
ness streets and more crowded thoroughfares. When we come to 
reach out into our residence districts our opportunity for the intro- 
duction of the true and beautiful in nature and in art broadens to 
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such an extent as our wealth will permit. But wealth is not neces- 
sary to obtain all of these. Very often a street could be improved 
at less expense by the introduction or possibly the retaining of more 
of nature as there implanted. 

Why do we demand a standard form or extent of paving on all 
streets regardless of the requirements of present or prospective 
traffic? Let us pave only to such extent as will be required during 
the life of our paving material, reserving a goodly portion of what 
nature has bestowed upon us, to be enjoyed until such a time as 
traffic forces its demands upon it. Are not the reserving, grading 
and seeding of lawn space and planting of trees or shrubs along 
our thoroughfares as much matters of public benefit as are other 
portions of the improvement? We, as true Americans, must begin 
to realize that our labor must accomplish its proportionate share of 
good for the development and sustenance of the inner and better 
nature of man, if we wish to attain and maintain good citizenship. 

All can not have access to parks and lawns or enjoy the art of 
man, but surely we should protect and nurture the art God has left 
us in nature. It has been truly said, ‘‘A thing of beauty is a joy 
forever,’’ and what brings joy aids in bringing health, and health 
is everything. It makes active men who will be a power in the 
advancement of our towns, so that it can be traced out that art on 
even our thoroughfares has a monetary value. 

The things to be employed to directly and especially lead to the 
development of art in street improvement will be left to the consid- 
eration of those in charge of each special case and such aid as they 
desire to employ. 

A very important point not touched upon must be mentioned, 
and we hope those having closer relations with such matters than 
the writer will give it some attention, and possibly be heard from 
with valuable suggestions. We refer to bridge, viaduct and water- 
way structures. 

Outside of a little cheap scroll work on the portals of our bridges, 
where is such a thing as art manifest? The average structural iron 
work is about as attractive as the complex sheet of figures under 
which it was designed. Masonry structures are susceptible of hav- 
ing greater grace and ornamentation given them, and are conse- 


quently growing in favor to some extent on this account. The 
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stone age is reviving and let our art keep pace with it. Let our 
engineers embody more art with their work where it can be done 
without sacrificing essentials of good construction. 

Frank Knight. 


THE ORIGIN OF AMERICAN ASPHALTIC PAVEMENTS. 


(The following account of the origin of the American asphaltic 
pavements was written by Prof. DeSmedt, the inventor, at the 
special request of the editor of MunicrpaAL ENGINEERING. | 

I was early interested in the asphalt pavements of Paris, and 
experimented and analyzed the materials used in their construc- 
tion. Having come to the United States in the year 1861, I did not 
lose sight of the asphalt paving question. In the year 1869-70 my 
attention was called to the subject of concrete pavements, and my 
efforts were directed toward finding a composition that should be 
equal to the natural rocks of the Val-de-Travers and Seysel for 
paving purposes, and that should rival those materials, at least in 
cheapness. In the course of my experiments I conceived of the 
combination of silicious sand or pulverized carbonate of lime, 
mixed or each separate, cemented together by Trinidad asphalt, 
or any other suitable asphalt, the latter being first tempered 
with heavy petroleum oils or the residuum of the distillation of 
those oils. In February, 1870, I applied for United States letters 
patent, which were granted, and are now in public use. 

Samples of the improvements were laid, in the course of my ex- 
periments, in and around our works in Jersey City, and in the sum- 
mer of 1870 about five hundred square yards were laid in front of 
the city hall in Newark, during the existence of the American 
Asphalt Pavement Company of New York, Adolphus Shafer, pres- 
ident. 

The American Asphalt Pavement Company, the Grahamite As- 
phalt Pavement Company and the Grahamite and Trinidad Asphalt 
Pavement Company were successively formed. The name of Gra- 
hamite was given to these companies out of respect to General 
Lorimore Graham, and I was the chemist and superintendent of 
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these companies, and asphalt pavements were laid in accordance 
with my invention. 

Under these various companies but little more than good sized 
samples were laid for several years. The most notable successes 
were the pavements laid in 1873 on Fifth avenue, between Twenty- 
fourth and Twenty-fifth streets, near Worth Monument, and in 
Bramble Place, from Duane to Thomas streets, in the city of New 
York, and on the east side of Sixth street, in front of Independence 
Hall, opposite the Ledger Building, in the city of Philadelphia. 
These specimens fully demonstrated the durability of the pavements 
laid under my own direction, and with the following composition : 
Fine sand, pulverized carbonate of lime, Trinidad refined asphalt, 
tempered with residuum of the distillation of petroleum oil. This 
latter mixture of petroleum oil and asphalt is termed ‘‘asphaltic 
cement.’’ The asphaltic cement is separately heated to about 
300° F. The sand and carbonate of lime, being mixed in given 
proportions, are also heated by rotary drums to about 300° F., and 
mixed with the asphaltic cement in a suitable mechanical mixer. 
It is then carted to the street where it is spread to the necessary 
thickness, tamped and rolled by heavy rollers in order to obtain the 
desired compactness. 

In 1876 congress appointed a special commission, consisting of 
General H. G. Wright, chief of the engineer corps of the United 
States army; General Q. A. Gillmore, also of the engineer corps, 
and Hon. Edward Clark, architect of the capitol, with full power to 
repave Pennsylvania avenue, Washington, D. C., and with no re- 
striction as to cost or construction of any kind, except to select and 
lay the best known pavement. 

This commission advertised for public proposals—every bidder 
to furnish his own specifications. Several offers were received. 
‘‘Grahamite and Trinidad,’’ over all 


The commission selected the 
others, to be laid like the Fifth avenue pavement above referred to, 
and under the superintendence of Prof. E. J. DeSmedt. This was 
the first victory for my invention. 

After the formation of the new municipal government of Wash- 
ington, with Major Wm. J. Swining as engineer commissioner, | 
was appointed inspector of asphalt pavements and hydraulic cem- 
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ents and chemist for the District of Columbia. My duty was to 
inspect and superintend the working and laying 
of asphalt pavements, according to my invention, 
to allcontractors. This invention has now spread 
all over the United States, and is yet executed ex- 
actly as I invented it, and no improvement has 
been applied on my specification. 

This system can, nevertheless, be improved, 
and I am sure to have discovered a system which 
brings this pavement to a greater perfection, of 





E. J. DESMEDT. ‘ , ‘ ° . . 
Biograghical Sketchin Which in a short time I will give in your maga- 


berN " ‘ eae * : ‘ ‘ 
“a zine afull description. EF. J. DeSmedt,Chemist. 


HOW FRANCE GOT GOOD ROADS. 


Tue general movement all over the United States toward im- 
proving country roads offers a peculiar contrast with all other ideas 
that are from time to time brought to the front for public investi- 
gation. 

First, in all the innumerable articles that have been written on 
the subject there has been no need of exaggerations. The pecuniary 
loss to farmers and to the nation at large, the loss to education and 
progress in rural districts all is true, undeniably true. It is my 
candid opinion, based on experience, that we are just as far from 
realizing the changes that will be worked in this country when our 
system of roads will be brought to perfection as the first railroad 
builders were from realizing the wonders steam would work. 

Next, though the movement is general, all papers are pushing 
it—there is no antagonism. No one dares to step to the front and 
say, ‘‘We do not need better roads.’’ 

Therefore, if my judgment is good, we are going to see a new 
era, as far as roads are concerned, and many states, if not all, will 
have to pass some laws to that effect. Great efforts will be made to 
make them as perfect as possible, and if my experience can add any- 
thing to the general stock of information already gathered, I am 
willing to do my share. 
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It has been repeatedly stated that France has the best system of 
roads. I then will speak of them. 

In France the roads are divided into three classes: the national 
roads, built and maintained by the government; the department 
roads, built and maintained by the department, which would about 
correspond with our states, and the vicinal roads, built and main- 
tained by the countries. Besides these, villages have a number of 
small roads or streets leading to their most important points; but 
those of merely local interest do not belong to the general system. 

Most of the national roads were built by the government for gen- 
eral use previous to the railways, when freight was hauled from city , 
to city by horse power, and when public hacks were all the luxury 
a traveler could enjoy. 

It would be an error to believe that the many good roads France 
has are the result of a slow progressive process, dating from the 
time of the Romans; the truth is, that the department and vicinal 
roads are of recent construction. About fifty years ago France was 
in as bad a condition as we are at present, and to-day their country 
roads are working wonders. It is said that the country furnished a 
large amount of the money to pay the Prussian debt, and we learn 
that it was the farmers who invested their money in the Panama 
canal scheme. Though the farmer derives the largest profits from 
good roads, it was not he who asked for them. He had very little 
to do about the matter but to pay his tax. 

The government, especially since the reign of Napoleon I, was 
always in favor of good roads, and many had been built already 
when Napoleon III came into power. They had then been thor- 
oughly tested. It had become evident to all, at least those versed 
in political economy, that the greatest and surest source of wealth a 
nation has is agriculture, and that in order to get a full value of the 
crops, each village, however distant or remote from big cities, had 
to be reached by at least one good road; so a law was enacted com- 
pelling the department counties and communes (townships ) to con- 
struct so many miles of road each year. It is unnecessary to state 
here precisely how the law was worded or how the farmer objected. 
I will simply state that he yielded, and that the good work was 
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done for the direct benefit of the farmer against his own will, and 
at present he is recognized as the richest farmer in Europe. 

How can we do something similar here? 

The most serious objection I have heard against such an arrange- 
ment is that the citizens of the United States are too proud to sur- 
render their rights. Each town or township having charge of its 
roads will not let the state infringe upon their privileges. That is 
very well—a free citizen ought to be proud. Frenchmen also are 
proud, but if free citizens are proud they are also intelligent. 

The United States has taken charge of the post-office and revenue 
departments. Everybody is satisfied. The states have granted 
charters to railroads; have given them the privilege to go through — 
hills and vales, regardless of the rights of towns. The states have 
also granted charters to villages and cities, giving them the power 
to order improvements made and assess the tax-payers for the same, 
without troubling them with a vote on the question. 

The towns have had a fair show for many years, and they have 
accomplished nothing whatever. Our roads are just as bad, and 
probably worse than thirty or fifty years ago. 

I do not pretend to dictate to our legislatures what they ought 
to do, but it is evident from our experience of the past that a power 
must be created to order and build roads—in other words, there 
must be a centralization, or there will be no unity of action. 

With unity of action we will have uniformity of work. Some 
localities have good road-making materials; some have not. Some 
towns will be so situated so as to have but a small mileage of roads 
to build, where others will have more than their share. The cen- 
tralization will balance the expenses more evenly, and whatever 
assessments are made, special taxation to property-owners should 
be but a small fraction, county and states paying the rest. 

The board of supervisors of Adams county, Illinois, have adopted 
a draft of road laws, which would hit my ideas very well were it not 
that they leave the whole thing to a vote of the township through 
which a road would pass. That would certainly kill the best planned 
road in the country. You will never get a farmer to vote for a tax 
upon himself. Though he may favor the road, he will never be 
ready just then—he has had a bad crop, or he lost his best horse; 
another would vote for it if it was located around his farm, instead 
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of through it, or if it was located through his farm instead of his 
neighbor’s, and so on. I tried it in Missouri, ten years ago. There 
are one thousand and one objections that will be raised against it, 
and if it should be voted in the affirmative it would have to be dis- 
torted in every shape. It would have to go clear around every cor- 
ner of Mr. Smith’s farm, up and down hills, because Mr. Smith is 
an influential farmer. It would have to make a two-mile circuit 
in order to pass by the church up on a hill, or the congregation will 
kill it, ete. Asa result the road would be lengthened 20 per cent., 
expenses of construction increased 20 per cent., the traffic for a 
number of years to come would have to suffer for it, the maintenance 
would have to be paid for that 20 per cent. extra. If, instead of 
writing an article I were writing a treatise on road building, I would 
give figures showing the difference in original cost, in travel and on 
maintenance of a road lengthened 20 per cent. that would astonish 
some people who have not devoted their time to these studies. 

My opinion is that when the proper authority has decided that a 
road should be build between two points, passing through one or 
more other points, a careful survey ought to be made somewhat like 
for a railroad, looking for the straightest line with the best grade and 
cheapest location. Of course it would be policy not to injure farms 
unless for a real benefit to the road. Then when the survey 

should be approved, a law should be passed to 
order it built, the right of way secured or con- 
demned, the assessments made upon the state, the 
counties and the property-owners in a certain dis- 
trict through which the road should pass. Then 
let competent engineers take charge of the con- 
struction according to approved specifications. 
By no means should the vigilance of the cen- 
tral power stop here. The question of mainte- 
i, Nance is of vital importance and should not be 
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SEWERAGE DISCUSSED FOR THE LAITY. 


THE correct sewerage of a city or town upon such lines as will 
surely contribute to the health and comfort of a community is not 
always an easy or simple task. Several considerations are neces- 
sarily involved in the problem, not the least of which is cost. If 
no attention is paid to cost of works of sewerage, possibly all other 
things which are desired could be easily accomplished, but the cost 
must be ever kept in view, and the difficulty largely lies in attempt- 
ing sewerage works, which shall certainly be a benefit without 
making the cost of construction a burden to the people. 

Next to cost a difficulty confronts us in so arranging the many 
branches of a system of sewerage so that each will perform its pro 
rata of the total work, and when sewers are proportioned to carry 
storm water in addition to sewage, to adjust the grade and size of 
the sewer for best results with its double office. 

Next in importance comes the arrangement of the outfall, main 
and some lateral sewers, to accommodate an increase of population 
in the present territory which they are to serve, or to receive the 
sewage of new territory which may be added to their respective 
districts. 

Whatever additional territory is likely to be added to present 
districts, or whatever increase in population of the territory now 
embraced in the districts, must be carefully considered in the orig- 
inal plan of sewerage works, otherwise at some time in the future 
the works will be found inadequate to the requirements of the city 
or population, and the deficiency can be remedied only at great 
cost, and possibly only by a general reconstruction of the system of 
sewerage as a whole. 

If storm water from the usual rain-falls is to be taken care of in 
whole or part by the sewers, regard should be had for the area, 
position and general grade or slope and geological character of the 
territory to be drained, and of the convenience of passing the ex- 
cess of sewer flow due to the storm water into a neighboring water- 
course without risk to health or property of your citizens or neigh- 
bors. 

Again, it is desirable in proportioning the sewers, to provide for 
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a certain daily flow through all sewers, at such a velocity that solid 
matters carried in suspension in the sewage shall have no oppor- 
tunity to strand and ferment on its way through the lateral, main 
or outfall sewers to the point of discharge. 

There is no danger to health from fresh sewage even though the 
faecal matter in it from water closets may contain diseased germs, 
but there is great danger to health if sewage is permitted to deposit 
solid matter in the sewers, which, unless removed by flushing, will 
ferment and generate what is generally known as ‘‘sewer gases,’’ 
the effluvia of which is offensive to the senses, while the atmos- 
phere of fermenting sewage may be loaded with the germs of con- 
tagious or infectious disease. 

Faecal matter when fresh from the person, usually is neutral, 
but after a short time, perhaps a few hours, an acid condition is 
developed, and eventually it becomes alkaline, giving off com- 
pounds containing ammonia, carbolic acid gas and nitrous and 
sulphurous acids. 

It is not my purpose, save in a general way, to discuss the action 
of sewers so far as they effect health; you are all aware of the im- 
portance of removing from your households and premises all the 
wastes of the body or of the kitchen, and the problem naturally in 
your minds is how to do this most surely and at a moderate cost to 
the community as a whole, and especially to the tax-payers who will 
be required to pay the principal and interest on the bonds issued 
for sewerage purposes. 

I need not tell you that even in our large cities there are many 
defective works of sewerage, which are a constant menace to the 
health of the people, and that the death and case rate for zymotic 
diseases is invariably greatest in these cities. The same processes 
which makes a certain small district of India the home of cholera, 
is always at work in these cities, and in a smaller degree make them 
the homes of typhoid fever and diphtheria. 

But these defective sewerage works in the older cities is largely 
due to the fact that sewers, a few years ago, were mainly intended 
to convey away storm water, and incidentally to receive sewage. 
While to-day the more advanced works of sewerage are mainly in- 
tended to rapidly convey away sewage and incidentally to accom- 
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modate a portion of the storm water which is gathered on the roofs 
of houses or on the streets and grounds tributary to the sewers. 

When sewers were first established in London, no sewage or 
household or factory waste was permitted to enter them, they were 
reserved exclusively for storm water, and it is only within the past 
forty-five years that the London sewers have been used to carry off 
the kitchen slops, the discharge from water-closets and baths, and 
the waste water from manufacturing establishments, and it is only 
within the past twenty-five years that the sewerage system of Lon- 
don has been perfected on sanitary lines; and so well has this work 
been done (chiefly under the direction of Sir Joseph Bazalgette ), 
that London is to-day, in the matter of zymotic diseases, one of the 
healthiest of the large cities of the world, and more healthy than 
many of the smaller towns of this country, where the general con- 
ditions of soil, air and water is known to be favorable to health. 

The fundamental laws of health, as laid down by Hippocrates 
2,000 years ago, and known by all sanitarians to be strictly true to- 
day, are pure air, pure soil and pure water; lacking any of these 
requisites the health of a community is imperiled, and proper sew- 
erage and drainage-works will secure a pure atmosphere to breathe 
and a pure soil to live upon. 

It can be readily understood how personal habits will defeat any 
general efforts to improve’ the public health; and, upon the other 
hand, how it would be quite impossible for any individual system 
of sanitation to ward off the dangers from general unsanitary con- 
ditions. But assuming that the mechanical adjuncts of sanitation 
are duly seconded by personal attention to the laws of hygiene, we 
will scarcely err in asserting that the most dangerous diseases which 
beset mankind will be then unknown. 

The value of correct sewerage to a city is not limited to the simple 
convenience in removing the household wastes from the sight or 
premises, but is far-reaching in its influence on the health of its 
citizens. 

A sewer system on the water-carriage plan (the plan upon which 
all sewers are built in this country, and the prevailing plan in 
Kurope), contains the laterals, which are the smaller sewers head- 
ing in the higher parts of the district, the mains into which the 
laterals discharge, and if the sewage is discharged at one on several 
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principal points, the outfall or outfalls which take the sewage from 
the mains and convey it to the point of discharge, which may be 
into a running stream or to a sewage farm, or other sewage disposal 
works. 

Sometimes, as in tide-water cities and towns, the original out- 
fall sewers are run by the most direct and convenient routes to the 
bay or harbor, and the sewage discharged into the salt water, to be 
diluted and decomposed as best it may, but when (as in Boston sev- 
eral years ago), such a method of sewage disposal becomes a nui- 
sance and an injury to the health of the people, all these separate 
outfalls are gathered in one or several intercepting sewers, which 
convey the sewage away from the harbor and city to a safe and com- 
fortable point of discharge. 

Cities and towns built on or near running streams at lower ele- 
vations, usually discharge their sewage into such streams; but in 
some states, as Massachusetts, Rhode Island and New Jersey, laws 
prevail which, in the discretion of the state or local boards of health, 
prevent the discharge of crude sewage into any stream where it may 
strand on flats or bars, or where the water of such stream is drawn 
for public supply at some point lower down. 

Improperly designed sewers are sometimes worse than no sewers 
at all, from the fact that they conceal the danger from our sight, and 
are therefore not suspected as sources of physical injury. All sewers, 
whether arranged to carry away sewage or sewage and storm water 
combined, should, under the most unfavorable conditions of daily 
service, have such a velocity of flow as will prevent all solid matter 
in the sewage from standing on its way to the point of discharge, 
and this can usually be attained by a judicious arrangement of di- 
ameters and grades of sewers, by carefully devised junctions of 
branch sewers with main sewers; and in the case of small laterals, 
by placing at the head or upper end of each an automatic flush tank, 
which will periodically discharge into the sewer a large volume of 
clean water, which rushes down the sewer and sweeps all stranded 
matter into the main sewers below; andif solid matter, like bricks 
or stone, find their way into the sewers, repeated flushing will be 
required to dislodge these and carry them to the man-hole next be- 
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low the point of obstruction, where they should be removed by 
hand. 

Flush tanks for small lateral sewers are usually built to contain 
200 to 250 gallons of water, and to discharge at least once in twenty- 
four hours. The delivery of this amount of water being effected in 
a few seconds by means of the automatic siphon built in the tank. 

At all changes of grade and direction in sewers of all sizes, and 
on long reaches at intervals of 300 to 400 feet with the smaller sew- 
ers, brick man-holes should be built, the change uf grade or change 
of direction taking place in the man-hole, and between man-holes 
in all sewers too small to permit of men passing through them 
from man-hole to man-hole, lamp-holes should be provided for ex- 
ploring and inspecting the sewers from time to time. 

No sewer should be laid at a grade which will produce when run- 
ning full or half full, a velocity of less than three feet per second, 
and if the grade is naturally such as to produce a higher velocity 
than three feet per second, this will always be an advantage, pro- 
vided the sewer is reduced in area as the grade to which it is laid is 
increased. 

Viewed from the sanitary standpoint, it is desirable that sewers 
run full or more than half full at least once each day to assist in 
flushing out solid matter which may stick to the walls or be caught 
by sand or gravel collected in the bottom of the sewer. 

Lateral and some main sewers built on the separate plan have 
the disadvantage of being too small for proper or convenient inspec- 
tion, and when given such sizes or diameters as will admit of ready 
and complete inspection, often becomes too large to be properly 
flushed with the ordinary run of sewage. 

In those cases where the storm water and street washings can be 
taken by short channels without injury to property or inconveni- 
ence to the people into neighboring natural flowing water-courses, 
it is desirable to construct the sewers to accommodate in addition to 
the sewage a portion of the roof water, say one-fourth or one-half 
inch rain-fall per hour, on the roof areas tributary to the sewers, 
or which as the town builds up may become tributary to the sewers. 
These small rain-falls on the roof areas can be accommodated wholly 
in the sewers and, on the other hand, with light summer rain-falls 
the sewers can be properly flushed. As between six and twelve-inch 
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pipe sewers the difference in cost is limited to the value to the sewer 
pipe and laying, trenching, man-holes, lamp-holes, and flush-tanks 
costing the same for both sizes, and while a twelve-inch sewer prop- 
erly constructed with man and lamp-holes at convenient distances 
apart can be easily inspected, a six-inch sewer however well built is 
a troublesome size for inspection. It must be said, however, that 
for a given daily or hourly discharge of sewage, and with intercept- 
ing traps to arrest heavy solid matters (as brick, bones from the 
kitchen, old boots, corsets, tin cans, and similar ‘‘bric-a-brac’’), 
and keep these from entering the sewer, the smaller sewer will give 
the best results as a sanitary device; and this is due to the general 
principle that the more nearly full a sewer is running, provided it 
be with a velocity of flow sufficient to prevent solid matter in sus- 
pension from stratiding, the safer it will be to the health of those in 
contact with it. 

Of course, sewers running full will allow no space for currents 
of air to pass through over the water from one man-hole opening to 
another, above or below the point of entrance of fresh air, and it 
might be urged that proper ventilation can not be had with sewers 
under such conditions of flow, but sewers running full at high ve- 
locity leave nothing in them to ferment and give off so-called ‘‘sewer 
gases,’’ and since it is fully established that no danger need be ap- 
prehended from fresh sewage, such sewers may be considered safe. 

Assume that the distance from a given locality in this city to the 
point of outfall of sewage into the river is three miles, and the mean 
rate of flow throughout the whole system of sewers be two feet per 
second (which should readily be obtained), then the contents of a 
water-closet in this locality, when discharged into the connecting 
sewer, will appear at the outfall within two hours and twelve min- 
utes, an interval of time entirely too short to permit of danger aris- 
ing from the transit of the matter through the sewers. If the sew- 
age traveled at a slower rate, or the sewers are so constructed as to 
permit of solid matter lodging or stranding in transit, then the whole 
of this water-closet discharge might never reach the outfall, all or 
part of the solid matter and some of the liquid matter fermenting in 
the sewers and giving off noxious and perhaps dangerous gases, 
poisonous liquids and organic compounds, which may become the 
pabulum for dangerous disease micro-organisms, which in turn may 
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be inducted into a susceptible system through sewer gases escaping 
into or near your habitations. 

When a person is dealing with a deadly poison, with a dangerous 
explosive mixture, or with anything which he sees or knows im- 
perils life or limb, he adopts the usual precautions to insure his 
own safety and the safety of others; but when we know that there 
are in defective works of sewerage disease germs as dangerous to the 
human system as corrosive sublimate, that require to be handled 
as we would handle gun-powder, that imperils life as much as war, 
how then can we account for the apparent indifference of people 
to the disposition of the material (sewage) from which these micro- 
organisms spring, so long as it is clear of their premises and out of 
their sight (?) only upon the theory that the danger is more subtle 
though not less certain than poisons, war or gunpowder, and the 
lack of general knowledge of the condition of foul sewers, leaves the 
people in ignorance of danger until some one is stricken with physi- 
cal disorder and the foundation laid for an infectious or contagious 
disease, and even then many will doubt the cause of disease because 
they can not see it working. 

It is often held by the conservative citizens that the cost of sani- 
tary works is an obstacle to their construction, but when a great 
work which will enhance the health and comfort of a community is 
under consideration too much stress should not be laid upon the 
cost, for ‘‘what will a man not give for his life?’’ And correct sani- 
tation is life, health and happiness. And correct sanitation the 
world over means the complete extirpation of cholera, typhoid fever, 
diarrhea, dysentery, diphtheria and similar infectious and contagious 
diseases. And if all communities were equally interested in ad- 
vancing the condition of their sanitary arrangements, our bodily 
complaints would then be limited to those due to our personal hab- 
its and constitutional defects. 

The London sewers are proportioned to take all the sewage and 
in addition thereto for the six hours of the day when this is a maxi- 
mum, to receive and carry off a rain-fall equal to one-fourth inch 
in twenty-four hours. 

The sewers of Brooklyn were originally planned to accommodate 
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in addition to the sewage flow, a rain-fall of one-fourth inch on the 
whole area tributary to the sewers. 

The recent sewers of St. Louis are built to accomimodate a two 
and one-fourth inch rain-fall. 

Few sewers are built to carry off excessive floods of storm water 
owing to the great cost required, and to the fact that excessive rain- 
falls are rare over any particular area, and are usually of short 
duration, while rain-falls continuing for many hours are generally 
not accompanied by a very heavy precipitation, excepting for short 
intervals of time. 

It may be asserted as a proven fact that sewers proportioned for 
large flow of storm water are practically worthless for sanitary pur- 
poses. 

In connection with sewerage some attention must be given to the 
drainage of the sub-soil down to the level of the inverts of the sewers 
(which we may say will never be less than six and one-half feet be- 
low the surface of the street, or one and one-half feet below the foot- 
ing courses in residence buildings). And this is partially accom- 
plished by the trenching for the sewers, but if the sewer trench is 
cut in a strong clay soil, no certain reliance can be placed on the 
back filled trench to act as a sub-soil drain, and recourse must be 
had to some device which will act through all time. With brick 
sewers more or less ground water will find its way into the sewers 
when these are not running full or nearly full, but if the brick ring 
of the sewer will permit ground water to pass in when the head is 
greatest outside of the brick work, it will also permit liquid sewage 
to pass out when the head or pressure is greatest in the sewer, and 
according to some sanitarians this is to be regarded as a grave dan- 
ger. The exosmosis of the liquid sewage causes a pollution of 
the soil or ground about the sewer, and this in time poisons the 
air in the ground, which may in due time be drawn upon for hu- 
man respiration; generally, however, the main objection to porous or 
leaky brick sewer or leaky pipe sewers is the diminution of their 
capacity by the large amounts of ground water which may pass in 
and occupy the space originally calculated for sewage. 

To obtain a proper drainage of the sub-soil of the district through 
which sewers may pass, it is preferable to use a separate system of 
second-class sewer pipe, laid with open joints to the same grade as 
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the parallel sewer, and to carry the sub-soil drains to the nearest 
open water-course. There being no sewage admitted to the sub-soil 
drain, the discharge of the collected water can be made any where 
without offense or danger to health. 

An accurate statement of approximate cost for sewer work can 
not be stated for any town in advance of a proper study of the 
topography, areas to be drained and sewered, and of the profiles or 
profile notes for the respective sewers. John W. Hill. 


TESTS OF AN ELECTRIC STREET RAILWAY. 


THE results that can be accomplished in the power-stations of the 
smaller electric railways are well illustrated by the following data 
from the power-house of the Terre Haute Street Railway Company, 

f Terre Haute, Indiana. The station has a Westinghouse equip- 
ment throughout, both in engines and generators, there being one 
compound, non-condensing engine of 330 horse-power, and two of 
130 horse-power, belted to the generators. The log of this station 
is carefully kept, and as it runs quite uniformly from day to day, 
the record of a single day is abstracted as a fair average: 


Total hours run, operating cars 
IT I I OI gorse isi chi es'hon 655.0 ORs we wad dd 18. 
Maximum number of cars running— 

13 cars each having one 15 horse-power, double reduction motor. 

2 “ two 15 wy 

7 “ “ one 20 “ “ “ 

Making 22 cars and 24 motors. There were also 7 trailers. 
Boilers running, two 54 X 16 ins., 60 horse-power each. 
Engines running, one 18 30 * 16 Westinghouse compound. 


EN 5 i. es 504 coor aceecieaieoned ken tenes rae OEE 110 lbs. 
I sae Sn6.ki Kos ark's hs KEENE ND CaN COE RST 95 to 350. 
NE 5 os 9s claw aleiosenaye doen sneacnie aaa amen etaiee te 500. 
SE nen eee Re ee en Mae OO 1,940. 
Coal, bituminous slack (poor quality, evaporation about 4 to 1). 
Cost of coal cia cmc Sieben ie dee died 90 cts. 
Coal used in 18 hours, including banking. ............... 11 tons. 
Cost of coal per car-mile.................- pacari ..51 ets. 


A note on the report of this day shows that the weal was hot 
and dusty, and that the cars pulled hard; also, that the circuit 
breaker opened an unusual number of times, on account of heavy 
load. The ampere readings on the record sheet, while indicating 
occasionally heavy loads, frequently ran quite low, showing that the 
service was subject to very wide fluctuations, as would be expected 
with a plant of this size. 
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STREET PAVING IN THE NATIONAL 
CAPITAL. 


The country properly looks to the 
national capital for progressive 
work in public improvements, and 
it has really been the source of much 
valuable information, particularly 
so with reference to asphaltic pav- 
ing. Captain G. G. Fieberger, the 
engineer in charge of public work 
in the District of Columbia has just 
submitted to the commissioners his 
report for the last fiscal year which 
makes the following showing as to 
the street paving of Washington: 


Sub'rb | 


| City 
| streets. | streets. Total 


Sq. yds.| Sq. yds.! 8q. yds. 


Sheet asphalt........ 1,581,982 | 

Coal tar, concrete and| 
distillate... 

Asphalt block..... 


Stone block, granite) 


158,545 | 


1,740,527 


540,461 


279,894 | 


540,461 
280,860 


966 | 
| 


and trap.......... | 562,116 23,241 | 585,857 
Rough stone cobble} | 

and rubble.........| 308,590] ...... | 308,590 
Macadam ............. 2 eee ere 
Vitrified brick........] 3.921] ...... | 3,921 


| | 
3.560.020 | 
1,678,225 | 
! 


Total improved...... 
Total unimproved... 





The principal changes introduced 
during the fiscal year were the sub- 
stitution of a four-inch concrete 
base for the four-inch bituminous 
base hitherto laid under asphalt 
pavements, and the use of vitrified 
brick gutters upon all streets paved 
with asphalt. 

It is believed that each of these 
changes will contribute to decreas- 
ing the cost of keeping the pave- 
ments in repair. 

On the subject of vitrified brick, 
as a paving material, Captain 
Fieberger says: 

‘‘The experiments with vitrified 
brick have been continued, and 


have thus far been quite successful. 
A part of B street north, used as a 
stand for wagons; a part of 15th 
street west, used as a hack stand; 
a party of Ist street west, in 
front of the District building, are 
paved with this material. The 
Georgetown and Tenleytown rail- 
road has used it between the 
rails and tracks on High street, 
and during the fiscal year 1894 it is 
proposed to pave F street north- 
west from Virginia avenue to 26th 
street with vitrified brick. The ad- 
vantages and defects of this material 
lie between asphalt and granite 
block.”’ 

In reviewing the recent asphalt 
controversy in Washington, Captain 
Fieberger says: 

‘‘At the opening of the bids for 
1893, it was found that the lowest 
bidder was the Schillinger Paving 
Company, which proposed to lay the 
pavements for which we had been 
paying $2.25 per square yard for 
$2.05, and those for which we had 
been paying $2 for $1.99. The sam- 
ples submitted with the bids were 
tested by the inspector of asphalt 
and cements, and were reported 
unsatisfactory. At the request of 
the bidders I visited the works of 
the Trinidad Asphalt Company at 
Jones’ Point, New York, from which 
the Schillinger Company proposed 
to obtain its supplies. Samples 
from all the cargoes at these works 
were again tested by the inspector of 
asphalt, who reported them land as- 
phalts, and inferior to the Trinidad 
Lake. The best cargo approached 
so nearly the Trinidad Lake in qual- 
ity that the commissioners decided 
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to award the contract to the Schil- 
linger Company for one street to be 
paved with this cargo. 

“The company, however, failed 
to enter into its contract within the 
specified time and the bid was ac- 
cordingly rejected. At the opening 
of the bids for work for the current 
year it was found that Mr. Thos. 
Il. Thomas, of New York, was the 
lowest bidder. He was 85 cents 
per square yard lower than the 
Barber Company for asphalt pave- 
ment upon a_ six-inch concrete 
base, and 35 cents per square yard 
lower upon a four-inch base. His 
prices were $2.10 for the former 
and $1.90 for the latter. 

‘Samples of the asphalt sub- 
mitted by him were examined by 
the inspector of asphalt and cem- 
ents, who reported that he did 
not think it advisable to accept the 
bid and experiment with a new ma- 
terial. 

“‘At the request of Mr. Thomas 
further investigations were made, 
and I visited the refining works at 
South Amboy and a pavement made 
with this material in Detroit, Mich- 
igan, in October, 1892. Further 
experiments were made in the Dis- 
trict laboratory by Prof. Richardson, 
chemist for the District and by 
Profs. Bowen and DeSmedt, chem- 
ists for the two competing bidders. 

‘The laboratory experiment did 
not seem to give any decided ad- 
vantage to either of the asphalts, 
the results being differently inter- 
preted by the various interested 
parties. 

“The pavement laid in Detroit 
having proved about equal to the 
Trinidad Lake asphalt laid the same 
year, it was decided not to reject 
the bid entirely on account of the 
material. Mr. Thomas having con- 
vinced the commissioners of -his 
ability to carry out any contract 
entered into by him, and as the 


work done by him was to be super- 
intended by Prof. DeSmedt, who 
has been for several years inspector 
of asphalts and cements for the 
District, he was finally awarded a 
contract for paving about 20,000 
square yards. At the present time 
his work in Washington has been 
completed, and he is engaged in 
carrying out his contract. Time 
alone can demonstrate whether his 
pavements are equal to those laid 
with the Trinidad Lake asphalts.’’ 





CHEAP STREET PAVING IN SAGI- 
NAW. 

The streets of Saginaw, Mich., 
are largely paved with sapless cedar 
blocks laid on a sand and board 
foundation, with cobble-stone gut- 
ters orcurbstone. Mr. R. W. Rob- 
erts, the city engineer of Saginaw, 
in his last annual report just issued, 
says of this kind of paving: 

‘‘A cedar block and cobble-stone 
pavement, with sixteen feet of cedar 
in the center of the street and seven 
feet cobble-stone gutter on each 
side, seems to be the kind of an im- 
provemont most generally accepted 
by the property owners on resident 
streets. This kind of a pavement 
is cheap in first cost, reasonably 
durable, noiseless and clean. 

‘‘During the past season three 
streets have been permanently im- 
proved with a macadam pavement, 
one thirty feet wide, and curbed 
with curb stone, and two with mac- 
adam, eighteen feet wide, witha six- 
foot cobble-stone gutter on each 
side without curb stone. The mac- 
adam was composed of broken stone, 
broken to a size of from one inch to 
two and one-half inches in their 
larger dimensions, placed on the 
sub-foundation, sufficient to make 
twelve inches in depth when thor- 
oughly consolidated by rolling. 
Upon this surface is placed suffi- 
cient stone screenings or fine gravel 
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to fill the interstices and bind the 
top surface. 

‘This kind of an improvement 
is very durable, with proper care, 
and for moderately traveled resi- 
dent streets is one that can be laid 
and maintained probably cheaper 
than any other improvement that 
can be put down in this city. 

‘‘There are many of our resident 
streets, when pavements are de- 
sired, that can be improved by sub- 
draining the road-bed and placing 
thereon a thin coating of broken 
stone and consolidating it with the 
steam roller, which will give to the 
street all the advantages of a more 
costly pavement for about twenty 
per cent. of the cost of a macadam 
or cedar block pavement. Such an 
improvement should be made in 
place of planking streets, and it 
will be found to relieve the high- 
way funds of a large expense in 
maintaining plank streets. Our 
soil is such that if kept dry it is 
one of the best kinds of material to 
drive over, and all we need in our 
dirt streets, when the travel is not 
heavy and concentrated, is suffi- 
cient broken stone over the trav- 
eled portion of the street, which is 
not to exceed twelve to sixteen feet 
on streets. [I havein mind to keep 
the clay sub-foundation during the 
fall and spring months when the 
ground is wet.’’ 

Mr. Roberts recommends that 
repaving should be done on a con- 
crete foundation, no matter what 
the wearing surfaceis. Hesays: ‘‘Let 
the property owners choose as to 
that, but the board of public works 
should insist on a permanent foun- 
dation.”’ 


ASPHALT AND ROADMAKING 


The general utility of this sub- 
stance has long been recognized, 
and in all well-conducted cities it 
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is indispensable. Its commercial 
uses are many, but its adaptability 
for building purposes and its worth 
as a roadmaker make it especially 
valuable. Of a viscous nature, it 
readily coheres with any hard sub- 
stance that may be introduced. 
This coherent quality enhances its 
value to outlying townships partic- 
ularly as to roadmaking, for it can 
be mixed with any substances lo- 
cally plentiful, such as sand, gravel, 
broken stone, ete., to a harder or 
more desirable consistency. 

It is significant that in America, 
with the general commercial exten- 
sion, there has been much neglect 
of the roads. Leading to and even 
in large manufacturing and com- 
mercial centers there are to be found 
roads which in dry weather baftle 
the strongest team. In wet weather 
they are impassable even to un- 
loaded trucks. In farming dis- 
tricts they are deplorable. To have 
roads in such a state is undoubtedly 
the falsest economy. In European 
countries much advance has been 
made in the last century toward 
improvement of those vehicles of 


the industrial communities with 
mueh saving. The farmer there 


has awakened to the fact that the 
cost to maintain extra freight cattle 
and the wear of carts, etc., together 
with the loss of time and the trou- 
ble is greater by far than the tax 
imposed for the proper upkeep of 
the road. In fact to computate the 
loss involved by bad roads would 
be almost impossible, both as to the 
shortening of life and as to the re- 
duction of the value of property— 
stationary, movable and perishable. 

In the Century Magazine for Oc- 
tober, Mr. William Fortune gives 
an account of the various methods 
commonly in vogue in roadmaking. 
This article, entitled ‘‘Street-pav- 
ing in America,’’ is interesting, 
inasmuch as it shows the various 
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styles and their defects. Under 
the subcaptions ‘‘Foundations,’’ 
‘‘Granite or Stone Blocks,’’ ‘‘Pav- 
ing,’’ ‘‘Wood Blocks,’’ ‘‘Street 
Pavements’? and ‘‘Paving Brick 
and Their Use,’’ there is much that 
can be learned and much shown to 
avoid. But here we are not deal- 
ing with the many ways of form- 
ing roads, but in the usefulness of 
asphalt, which Mr. Fortune de- 
scribes under ‘‘Street Pavements.”’ 
While ‘‘all street pavements can 
not properly be called asphalt pave- 
ments,’’ yet any reader can see that 
asphalt is a substance which is spe- 
cially designed for paving, more es- 
pecially where ‘‘travel is compara- 
tively light.’’ While as yet we 
find asphalt paving too prone to 
climatic extremes, there is no doubt 
but that experiment and manipula- 
tion will overcome these defects. 
Such compositions require to be 
varefully handled, and it is well 
known how the contractor, for en- 
hancement to his pocket, and the 
careless workman sink the value. 
‘The tendencies of the mastic com- 
position to disintegrate in places 
where the surface soon wears 
away’’ is certainly carelessness, 
and ‘‘the only safe assurance of 
durability is an adequately pro- 
tected guarantee, at the time of 
construction, that they may be kept 
in good condition for a fixed period 
of time’’ is very protective against 
carelessness. 

Where the roads are bad _ perfec- 
tion can not be expected all at 
once. Indeed, there is hardly any 
road considered perfect. But there 
is no reason why they should not 
be improved. Where it is neces- 


sary to support heavy and constant 
traffic as in cities the granite blocks 
seem to be essential, of course, backed 
up by a strong foundation matrix. 
But where the traffic is not over- 
heavy or over-continuous as in most 
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parts of this country, an asphalt 
composition can be made very good 
for all practical purposes. Eighth 
avenue in this city is sheet-paved 
on both sides to the car rails, and 
there is a very general traffic, in 
some part rather heavy, yet it with- 
stands the pressure admirably. 
The system of throwing down debris 
on the soft soil to strengthen or 
make a road only adds to the gen- 
eral unevenness. In places not 
yet fully built up it will be found 
in the end to be very much cheaper 
to thoroughly organize a system for 
the maintenance of the roads. 
J. 8. 

New York, Nov. 1, 1893. 

MINNEAPOLIS ALDERMEN NOW FaA- 
VOR BRICK. 

The Minneapolis aldermen who 
are endeavoring to solve the paving 
problem for that city are still con- 
tinuing their investigation. Sev- 
eral official representatives of the 
city recently visited the paving 
brick works at Galesburgh, IIl., 
and it is now reported that nearly 
all of them are strongly in favor of 
using brick in the streets of Minne- 
apolis. They believe that they 
have in the vicinity of Minneapo- 
lis clay of the requisite qualities for 
making good paving brick. 

In speaking of the visit of the 
Minneapolis party to that city a 
Galesburgh paper says: 

‘‘There is room in the valley east 
of the city for many times the cap- 
ital now invested, and there is ab- 
solutely no limit to the demand that 
will follow the growing apprecia- 
tion of the superior adaptability of 
brick for general paving purposes 
over any other material known. 
Our paved streets are the best ad- 
vertisement of the paving brick, 
and it would be a grand scheme for 
the city and the paving brick fac- 
tories to jointly arrange a series of 
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excursions which the officials of all 
cities and towns, near or remote, 
contemplating improving their 
streets, should be invited to avail 
themselves of. The details of this 
plan could easily be arranged, the 
railroads, which would benefit 
largely in freights, would be found 
liberal in terms, and committees 
on invitation and reception would 
properly care for the visitors.’’ 

Alderman Loye, of Minneapolis, 
in speaking of his observations 
while in Galesburgh, said in an in- 
terview : 

‘*T must confess that I left home 
strongly opposed to brick paving, 
but I have changed my mind 
since [ came to Galesburgh and 
have seen your beautiful streets. I 
think it is just the thing, and shall 
now go home and advocate the use 
of brick to our people. So well 
pleased have I become that I have 
secured a brick that has never been 
used, and have also secured one 
that has been down for the past ten 
years, and shall take them home to 
show our people. In fact, I can 
not see that the brick that has been 
in use for ten years is worn any 
more than the one that has never 
been in use. What I am now in 
favor of doing is to have two or 
three car-loads of brick sent to Min- 
neapolis and have the intersections 
of some of our main thoroughfares 
paved, so that we can get a good 
test of the wearing qualities of the 
brick. This will do more to win 
our people over to this mode of 
paving than anything else.’’ 

WORK FOR THE UNEMPLOYED. 


The present condition of affairs 
has aroused to action the citizens 
of Kearney, Neb., who evince deep 
interest in anything that will lead 
to a solution of the perplexing ques- 

of furnishing employment for 


their unemployed during the win- 
ter. The business streets of the city 
need paving, and those interested in 
providing labor for the poor urge 
that they be paved at once, and that 
the county repair its roads and un- 
dertake any other needed improve- 
ments. ‘The percent. of unemployed 
labor is not greater in Kearney than 
in any other city of its size, and this 
movement for their benefit is one 
that has received consideration in 
many cities and towns. ‘The poor 
in Indianapolis have never planned 
for their own welfare as the labor 
relief committee of the Commercial 
Club is planning for them now, and 
with results that are daily improved 
upon and made more satisfactory. 
Registration quarters have been 
opened for them, where they are re- 
quired to call and answer questions 
asked them, in order that the com- 
mittee may give them help. Citi- 
zens only are supplied with work, 
and the heads of families are given 
first preference. When the ques- 
tions have been answered satisfac- 
torily, a card is given them, telling 
them where and to whom to apply 
for work. ‘This relief committee, 
composed of Messrs. H. H. Hanna, 
Eli Lilly and William Fortune, has 
been made the medium of every 
organization in the city, so that no 
mistakes may be incurred and all 
may share alike the opportunity 
offered for relief. 

BRIDGES IN THE DISTRICT OF CO- 

LUMBIA., 

Thereare sixty-five bridges within 
the boundaries of the District of 
Columbia. Their aggregate length 
is about thirteen and one-half miles. 
Nearly all of these bridges have 
been constructed with special ref- 
erence to economy; as a result they 
compare very unfavorably with the 
other public works of the District. 
Many of them areold wooden struct- 
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ures, which require constant re- 
pair, and should be replaced as soon 
as possible with ore modern struct- 
ures of metal or masonry. Capt. 
Fieberger, District engineer, urges 
the replacing of the navy yard 
bridge with a new structure, at an 
estimated cost of $250,000. The 
regulations relating to the passage 
of vehicles over all bridges have 
been modified so as to allow light 
vehicles to cross most of the bridges 
at a speed of six miles an hour in- 
stead of at a walk, as hitherto re- 
quired. 


RAILWAY TRACKS ON 
PAVED STREETS. 


STREET 


City Engineer Roberts, of Sagi- 
naw, Mich., says that it has been 
demonstrated by the use of electric 
motor cars on the paved streets of 
that city that pavement can not be 
maintained in good condition for 
any length of time, while electric 
motor cars are run on a flat light 
rail laid on longitudinal timber or 
stringers resting on ties ballasted 
with an insufficient amount of sand 
and gravel, upon a sub-foundation 
poorly drained. The frequent loads 
on the tracks and their settling dis- 
turb the foundation under the pave- 
ment, causing the paving blocks to 
become loose and rise above the rails 
of the track. The greatest damage 
resulting from this, Mr. Roberts 
thinks, is the forcing of water under 
the rails and foundation of the track 
out under the pavement oneither side 
so that it loosens the entire founda- 
tion, and the pavement soon begins 
to vield under ordinary travel. He 
believes that the premature destruc- 
tion of pavements in streets where 
eleciric street car lines are operated 
is due largely to the poorly con- 
structed track and foundation. He 
recommends that hereafter all street 
ear tracks be laid on a foundation 
of six inches of concrete or eight 


inches of broken stone, with such 
surface and sub-drainage as will at 
all times conduct the water quickly 
and freely from the tracks and foun- 
dation. 





UNDERGROUND STREET RAILWAY 
WIRES. 

There is now in successful opera- 
tion in Washington, D.C.,a double 
track electric street railroad, on U 
street N. W., from Seventh to 
Eighteenth street, with under- 
ground wires. Though somewhat 
more expensive to construct, Capt. 
Fieberger, the District engineer, 
says that it has all the advantages 
of the ordinary overhead trolley, 
with the additional ones of having 
no objectionable and dangerous ov- 
erhead wire, and a protection of 
the gas and water pipe by the use 
of a return wire. Having many 
advantages over the cable and other 
electric systems, it is to be hoped 
that the future will see a consider- 
able extension of this or some simi- 
lar system. 





BALTIMORE’S GOOD SEWERS. 

A report on the sewers of Balti- 
more, Md., has been submitted by 
Mr. Rudolph Hering, who highly 
commends the character of the 
sewer work in Baltimore, as fol- 
lows: 

‘“‘My inspection of several of 
your sewers now being built, viz., 
two sections of what was called the 
Bush street sewer, and the outlet 
of the North avenue sewer, showed 
me that the construction was of ex- 
cellent character. In fact, I am 
much pleased to say, and you must 
be pleased to hear, that nowhere in 
our country have I seen better work. 
The materials, so far as their ap- 
pearance is concerned, were very 
good, and the workmanship was 
characterized by a neatness and 








272 MUNICIPAL ENGINEERING. 


undoubted indication of careful- 
ness, which disarms any unfavor- 
able criticism in that direction. I 
may add at this place that I should, 
therefore, expect the cost to exceed 
that of some of the sewer work in 
other cities, where it is not as 
neatly done nor with such ample 
dimensions of walls, ete. I am 
particularly pleased to see that at- 
tention seems to have been given 
to the interior surface, for I have 
always emphasized the importance 
of this for sanitary reasons, because 
a smooth and regular interior sur- 
face greatly prevents the retention 
of foul matter, allowing it to de- 
compose and to cause objectionable 
odors.”’ 


SANDSTONE FOR PAVING. 


The Minneapolis Journal says 
that the council committee on pav- 
ing in that city regards with some 
favor a proposition from property 
owners on Hennepin avenue, be- 
tween Third and Fourth streets, to 
pave that block, and both intersec- 
tions, with Minnesota standstone, 
similar to the stone used in many 
places in Minneapolis for curbing. 
The sandstone can be sawed into 


blocks, larger, but shaped like the 
ordinary vitrified paving brick, 


with beveled edges and a smooth 
surface, and it is said will be a 
more level and a less noisy pave- 
ment than brick. If laid on sand, 
as proposed, the total cost, in the 
opinion of Ald. W. B. Woodward, 
chairman of the committee on pav- 
ing, ought not to be more than 
about $1.50 per yard. The claim 
is made that the sandstone will 
wear well, that it will not become 
smooth and glossy, and, therefore, 
slippery, and that it will last al- 
most as long as the best grade of 
granite. 

‘*T am very favorably impressed 


with the suggestion,’’? Mr. Wood- 
ward said in an interview with 

reporter of the Journal, ‘‘and hope 
the experiment will be made. As I 
understand it, the block that will 
be laid now will not cost the city « 
dollar unless it proves to be first- 
class in every way and just what is 
claimed for it. The proposition to 
do this paving comes from the hest- 
known owners of real estate on ILen- 
nepin, between Third and Fourth, 
and for one I am desirous that the 
trial be made. The city loses noth- 
ing either way, and, if the experi- 
ment succeeds, we get a good pave- 
ment at a very reasonable cost.’’ 


WHAT GRAND RAPIDS HAS DONE. 


The twentieth annual report of 
the board of public works and the 
city engineer, H. A. Collar,of Grand 
Rapids, Mich., show that 130 miles 
of the streets of Grand Rapids have 
been paved. According tothis state- 
ment one-half the total length of 
streets in Grand Rapids have been 
paved. This is a very creditable 
showing. The board of public 
works made expenditures for pub- 
lic improvements during the last 
year as follows: For streets and 
alleys, $301,316.88; for sewers, 
$110,: 337. 60; for water-works, $108,- 
170.14. ‘Total, $519,824.62. Dur- 
ing the year C ity Engineer Collar 
established gre ade lines on twenty- 
eight miles of streets. Hesays that 
Grand Rapids now has seventy-one 
miles of sewers 





ASSOCIATION OF ENGINEERS OF 
VIRGINIA. 

An informal monthly meeting of 
the association was held November 
15,1893. The subject for the even- 
ing was ‘‘The Slide Rule and Sim- 
ilar Aids to Calculation.’’ The dis- 
cussion was opened by Mr. M. E. 
Yeatman, who explained the prin- 
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ciple of the plain slide rule, the 
method of use, with numerous ex- 
amples. He followed with an ex- 
planation of the advantages to be 
gained by a circular slide rule, aris- 
ing from its greater length of grad- 
uation, and explained the method 
of making it and using it, giving 
many illustrations. Thacher’s 
cylindrical slide rule, having an 
effective length of scale of thirty 
feet, was next explained fully, with 
examples showing the manner of 
using it. Mr. Yeatman closed by 
giving a comparison of the accu- 
racy of the three types of slide 
rules as follows: 

The plain slide rule ten inches 
long gives results accurate to with- 
in one part in 216 parts. 

The circular slide rule eight 
inches diameter gives results accu- 
rate to within one part in 1,080 
parts. 

The Thacher cylindrical slide 
rule gives results accurate to with- 
in one part in 15,400 parts, assum- 
ing in each case that graduations 
can be read to within 1-100 of an 
inch. 

Mr. G. R. Henderson presented 
to the club a specimen of logarith- 
mic or cross-section paper, and ex- 
plained its application to the graph- 
ical solution of any formula having 
the form y=ba". Every such equa- 
tion can be reduced to a logarithmic 
equation of the first degree as fol- 


lows: log. y=log. b+n log. x; and, 
therefore, when plotted on loga- 


rithmic paper, it appears as a 
straight line. The solution of such 
an equation is readily obtained by 
simple inspection. He illustrated 
the application of this paper by 
showing a straight line giving by 
inspection the ordinate of the para- 
bola y’=42x, and the hyperbola 
«y=10. He showed the practical 
application in the determination of 
the safe load on spiral springs and 


their deflection under given loads. 
P=tons safe load on a spring= 
80000 xd* , , 

a where 7=3.1416, d=diam- 

16 R 

eter of wire, and R& radius of coil 
in inches. Deflection with one- 
ton load for spring 100 inches long 


a2 
c 


. aD we 
equals 0.17 | rhis paper is de- 


-. 
signed by W. F. Durand, of Cor- 
nell University, and is manufac- 
tured by Andrews & Church, of 
Ithaca, N. Y., costing sixty cents 
per quire, the sheets being eleven 
inches square. 

The discussion was joined in by 
R. de Saussure, R. H. Soule, C. C. 
Wentworth and H. Gillis. Mr. de 
Saussure explained the application 
of the logarithmic spiral curve to 
the same uses as the slide rule. 

Next monthly meeting, Wednes- 
day, December 20, 18938, 8 P. M. 
Subject: ‘‘Sewage System of the 
City of Roanoke.”’ 

L. J. CARMALT, Sec’y. 

Roanoke, Va., Nov. 18, 1893. 





SIDEWALKS IN WASHING- 


TON. 

During the last year about 10,000 
square yards of old brick sidewalks 
in Washington were replaced with 
granolithic, cement, asphalt and 
cement tiles. The granolithic walk 
is the one generally preferred by 
the property owners, and is now laid 
for $1.73'2 per square yard. This 
pavement consists of five inches of 
Portland cement concrete. The mate- 
rial used in the surface layer, which 
is one inch thick, is finely broken 
blue stone clippings. This pavement 
represents an even surface, but it is 
difficult and expensive to repair. 
The asphalt tile walk is made of com- 
pressed hexagonal or square blocks 
laid in a bed of sand. The present 
cost in Washington is $1.50 per 
square yard. This pavement has 
the advantage of being easily re- 
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paired. The walks of ordinary pav- 
ing bricks laid during the year cost 
about 70 cents a square yard. 





PERMITS FOR STREET OPENINGS. 

A general ordinance regulating 
the paving of streets and macadam- 
ized roads was favorably reported 
by the couneil’s highway commit- 
tee, November 8, at Philadelphia, 
Pa. The ordinance provides that 
‘‘before a permit shall be issued to 
any person, railway or other cor- 
poration to re-open a paved street, 
a sum equal to twice the cost of re- 
paving an approximate number of 
square yards at $3 per yard shall 
be deposited with the city treasurer, 
or ample security furnished for the 
restoration of the paving torn up.’’ 
An amendment, reducing the fee 
from $4, which plumbers are re- 
quired to pay for the privilege of 
opening a street, to $2 was agreed to. 





SLAG AS A SUBSTITUTE FOR STONE. 
A suggestion has been made by 
Robert Burton at Butte, Mont., that 
slag from the smelters will make a 
good substitute for stone as a paving 
material in that city. Hesays that 
the slag can be broken as readily as 
the stone, and if broken into rea- 
sonably small pieces, with a top 
dressing ofsand, it will, after a little 
traffic has passed over it, become : 
compact pavement that will with- 
stand wear. Mr. Burton wants the 
street commissioner to experiment 
with it. 
BALTIMORE’S STREET PAVING COM- 
MISSION. 

Under authority of the city coun- 
cil of Baltimore, Md., there has 
been appointed a commission which 
will be known as the Baltimore 
Street Paving Commission, to in- 
vestigate the question of street pav- 
ing. Hon. James Hodge is presi- 
dent of the commission. 


THE LOS ANGELES WATER-WORKS. 
Some months ago R. B. F. Peirce 
and J. C. Shaffer, of Indianapolis, 
purchased the Los Angeles city 
water system. They paid $2,500,- 
000 for the system, and the city is 
now trying to gain possession of it, 
and are taking active steps in try- 
ing to learn what sum of money the 
gentlemen will accept for it. It is 
thought that the price once men- 
tioned by Messrs. Peirce & Shafter, 
$3,300,000, will be accepted. 





PERSONALS. 


Mr. Albert Haskell was elected 
superintendent of the Auburn Wa- 
ter-works, November 6, at Auburn, 
Maine. 


Mr. Eli Whitney was) unani- 
inously elected president of the New 
Haven Water Company, November 
9th, at New Haven, Conn. 


Mr. J. F. Witmer, Buffalo, N.Y., 
has been engaged to prepare plans 
and superintend the construction 
of the water-works plant at Green- 


field, Ind. 


Mr. Alexander Potter, associafe 
member American Society of Civil 
Engineers has, during the summer, 
superintended the construction of 
water-workssystemis in fifteen cities. 

At the regular meeting of the 
Civil Engineers’ Society of St. Paul, 
on November 6th, Major J. W. How- 
ard, of the Barber Asphalt Paving 
Company, delivered atwo-hour lect- 
ure on ‘‘Asphalt: Its Chemistry, 
Sources and Uses.”’ 


Mr. Andrew Rosewater, city civil 
engineer at Omaha, Neb., protests 
that one of the four sewer flushers 
being experimented with at First 
and South Fifteenth streets, Den- 
ver, Col., isan infringement on his 
patent. The flusher in question is 
a Denver contrivance. 
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RECENT INVENTIONS. 


A Wheeled Scraper. 506,212. 
Patrick Deevy, Hansen, Neb. This 
invention comprises a cranked axle, 
a shovel or scoop depending there- 
from, an operating lever, and links 
connecting the operating lever and 
arms of the axle and adapted to 
operate successively in communi- 
cating motion from the former to 
the latter. 


Composition of Matter for Water 
Pipes. 506,356. Eugene F. Badg- 
ley, San Francisco, Cal. This in- 
vention consists of asphaltum or 
bitumen, pulverized clay, magnesia 
and asbestos. 


An Apparatus for Treating Gar- 
bage. 506,361. Assigned to the 
American Incinerating Company, 
Philadelphia, Pa. This invention 
comprises a chute provided with a 
grate, a pulping and compressing 
appliance, an inclined plane, a cen- 
trifugal separator and drier, an 
endless conveyer, a furnace, a dis- 
infecting and agitating appliance, 
suitable connections and means 
for operating the pulping and com- 
pressing appliance, separator, drier, 
conveyer and agitating appliance. 


An Apparatus for Pulping and 
Compressing Garbage. 406,362. As- 
signed to the American Incinerating 
Company, Philadelphia, Pa. This 
invention comprises a main frame 
provided with base and top pieces, 
brackets carried by the top pieces, 
and provided with ways, standards 
secured to the base pieces, a hopper 
sarried by the brackets, squeeze- 
rolls journaled in blocks working 
in the ways, calender-rolls journaled 
in blocks working in ways in the 
standard, a conveyer for receiving 
the material discharged from the 


squeeze-rolls and for conducting 
the same between the calender- 
rolls, an evener for distributing 
the material upon the conveyer, 
and means for driving the rolls 
and conveyer. 


Process of and Apparatus for Treat- 
ing Garbage. 506,363. Assigned to 
the American Incinerating Com- 
pany, Philadelphia, Pa. This in- 
vention consists in disinfecting the 
garbage or refuse matter, separating 
the solid from the liquid matter, 
squeezing, pulping and compress- 
ing the solid matter, and inciner- 
ating the same and disinfecting the 
separated liquid matter. 


A Street Sweeper. 506,701. Bern- 
hardt Kraph, Philadelphia, Pa. 
This invention comprises a wheeled 
platform, a transversely extended 
dirt receiving compartment de- 
pending therefrom and having a 
rear opening facing the brushes, a 
guiding plate pivoted to the lower 
rear edge of the dirt receiving com- 
partment, brushes adapted to co-act 
therewith to deliver the dirt through 
the opening, inclined passages ex- 
tending upwardly from such dirt 
receiving compartment and com- 
municating with each other at their 
upper ends, a discharge opening in 
one of the passages, a transversely 
movable receiving bucket normally 
in position beneath the discharge 
opening, and a conveyer extending 
from the dirt receiving compart- 
ments through the passages. 


A Street Cleaning Machine. 506,- 
809. Assigned to Richard Law- 
rence, Malcolm, Melbourne, Vic- 
toria. This invention comprises 
a series of elevating buckets sup- 
ported upon a pair of traveling 
chains, a curved plate of concave 
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supported at the rear of the ma- 
chine, together with a series of 
scrapers arranged to project be- 
neath the lower edge of the curved 
plate or concave. 

Manufacture of Artificial Stone. 
506,847. Aaron H. Frear, Wash- 
ington, D. C. This invention con- 
sists of an aqueous saccharine so- 
lution of litharge, and alkaline 
solution of shellac, an aqueous so- 
lution of glue, and an aqueous so- 
lution of ocher hydraulic cement, 
sand or gravel, gypsum or plaster 
of paris and a metallic oxide. 


A Method of Sewage Disposal. 
506,880. Ira H. Jewell, Chicago, 
Ill. This invention consists in 
subjecting the sewage to a suitable 
filtering medium within a suitable 
receptacle and then volatizing or 
causing the combustion of the sol- 
ids and impurities arrested by the 
filtering medium without removal 
from the receptacle. 


A Street Sweeper. 507,628. Henry 
S. Moody and Fred R. Smith, 
Omaha, Neb. This invention 
comprises a carriage, a supporting 
frame, a fan spout below the frame, 
a fan above the frame communi- 
eating with the spout, a brush hood 
telescoping within the fan spout, a 
brush within the hood the shaft of 
which projects beyond the hood, a 
sprocket upon one end of the shaft, 
bars pivoted to the supporting 
frame, the lower ends being adapted 
to contain the projecting shaft ends, 
rods loosely working upon the 
broom shaft, levers for raising and 
lowering the rods, an electric motor 
in sprocket and chain connection 
with the broom and fan, and a dust 
collector connected to the fan. 


A Non-conducting and Water-proof 
Cement. 507,662. Napoleon D. 
Menegal, Leadville, Col. This in- 
vention consists of white clay, yel- 


low ocher, iron filings, cocoanut 
fiber, wool, flour, charcoal and lu- 
bricating oil. 

A Pavement. 507,683. Wilmot 
Lake, Charlton Heights, Md. This 
invention consists of a pavement 
having a hydraulic cement base, 
and an upper course or layer of 
concrete, and a bonding course of 
broken stone imbedded into the 
cement base and course of concrete, 
with their upper ends covered by 
and standing some depth below the 
upper surface of the course of con- 
crete. 

A Street Sweeper. 507,719. Charles 
Z. O’Niel, New York, N. Y. This 
invention comprises a rotary axle, 
a rotary broom, gearing to drive 
the broom from the axle, a clutch 
included in the gearing, a_ rock 
shaft and intermediate means to 
raise and lower the broom, an 
operating lever fixed to the shaft, 
a clutch-shifter comprising a fork 
to engage the sliding member of 
the clutch, a horizontal arm, a 
vertical arm extended upward near 
the path of movement of the lever, 
guide bars for the horizontal arm, 
and a cam actuated by the lever to 
move the clutch shifter. 


A Compound for Artificial Stone. 
508,033. Aloys Mohle, Malstatt, 
near Saarbrucken, Germany. This 
invention comprises sulphuretted 
slag, brick dust, waste sandstone, 
sand, cement and carbonate of soda. 

V. H. Lockwood, Patent Att’ y. 

Indianapolis, November 20, 1893. 





ECONOMICAL EXCAVATION IN 
SEWER BUILDING. 

The problem of reducing the 
enormous cost of excavating sewer 
trenches having a depth which ne- 
cessitates the handling of excavated 
material by means of staging or 
scaffolds in the trench has been 
one on which a great deal of time 
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and money have been expended in 
recent years. Investigation will 
show that where excavated material 
is handled over and over again out 
of a trench that the cost of so doing 
is somewhat similar to that of shoe- 
ing the farmer’s horse at ‘‘one cent 
for the first nail, two for the sec- 
ond,’’ etc., increasing in a manner 
that has caused many a lively and 
unpleasant surprise to contractors 
who have entered into contracts 
without an adequate knowledge of 
the cost of such excavation. The 
objections to this original system 
are manifold, among them the pri- 
mary item of enormous cost per 
cubic yard excavated, the increased 
cost of timbering the trench, the 
blockading of streets and sidewalks, 
the annoyance of handling material, 
not to say the almost impossibility 
of doing so in certain cases, but 


nevertheless this method of ex- 
cavating deep trenches is still 
largely practiced. Several de- 
vices have been used by the 


more progressive contractors en- 
gaged in this business to reduce the 
cost somewhat, but most of them 
are objectionable. Guy and stiff- 
leg derricks are used where there is 
ample room for the swing of the 
boom and storage for surplus ma- 
terial. The objection to this method 
is the expense of taking down and 
resetting those derricks as the work 
progresses. 
them in narrow trenches or narrow 
streets. Another device is the 
steam traveling derricks. They 
weigh from ten to twenty tons, and 
work directly over or upon tlie side 
of the trench, and are used to back- 
fill by carrying the loaded buckets 
to the end of the trench and dump 
the contents upon the completed 
work. The wisdom of working ten 
to twenty tons of machine on the 
side of a trench with one ton of 
load for the purpose of back-filling, 


It is impossible to use. 


MUNICIPAL ENGINEERING. 


is questioned. ‘They also require 
great care in laying track, and fre- 
quently break down when needed 
most. The objection to them is 
that they are unreliable and break 
down the sides of the trench, even 
in hard material. Suspension ca- 
bleways have been used, but have 
proven unsatisfactory on account 
of the great expense in moving and 
erecting them, which causes a de- 
lay of not less than two days and 
sometimes weeks to effect. Several 
other devices have been used, some 
with ordinary dump-cars running 
along the side of the trench, which 
are loaded and moved to the end of 
the trench and the contents dumped 
off on the completed work. 

All of these methods have objec- 
tionable features even to their de- 
signers, and have been used as 
temporary makeshifts, their only 
merit being that they were better 
than hand labor. The peculiar 
conditions governing the operation 
of machines devised to assist in ex- 
cavating trenches for deep sewers, 
are such that it has been extremely 
difficult to design anything that 
would make a creditable showing. 
The braces used in timbering a 
trench formed obstacles to many an 
otherwise worthy device, as, also, 
the different kinds of soil; while 
in rock excavation none of the de- 
vices before mentioned have been 
able to give any satisfaction what- 
ever, as the heavy blasting rendered 
their operation useless. In short, 
the conditions are such that pro- 
gressive contractors engaged in this 
business are waiting for something 
that will entirely overcome those 
difficulties, and render the business 
of sewer construction one that can 
be definitely figured upon a certain 
paying basis, and which removes 
all of its difficult complications. 
They need wait no longer. There is 
illustrated in this issue an un- 
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equaled sewer machine, the inven- 
tion of Contractor Thos. F. Moore, 
of Buffalo, N. Y., known as Ma- 
chine No. 4, ‘‘Moore-Hoister, and 
Conveyor,’’ whose workings on the 
fast Side Trunk Sewer, of Roch- 
ester, N. Y. (a million-dollar job), 
is simply marvelous. This machine 
has been working on the largest 
sections of this sewer in the past 
twelve months, at depths of from 
eighteen to twenty-seven feet. The 
average width of the.cut was twelve 
feet, and the excavation was com- 
posed of from five to eighteen feet 


of solid rock, extending a total 
length of two miles. It has with- 
stood successfully the heaviest 


blasting with impunity, at a cost of 
absolutely nothing for repairs. The 
working length of this machine is 
300 feet. It is mounted on two 
parallel rails on the sides of the 
trench, having a gauge of fourteen 
feet. 

This machine has in_ twelve 
months’ time hoisted and conveyed 
to the end of the advancing trench 
approximately 45,000 cubic yards 
of rock and boulders and 27,000 
cubic yards of earth measured in 
the cut. At twenty-five working 
days per month this means a con- 
tinuous average of 280 yards per 
day. It has a record of hoisting 
and conveying ten loaded buckets 
of thirty-five cubic feet capacity 
each from the bottom of the trench 
to the end of the machine over the 
completed work, dumping the con- 
tents thereon and returning them 
to the bottom of the trench for the 
purpose of refilling, in eight min- 
utes and twenty seconds. ‘This is 
at the rate of 943 cubic yards per 
day and stands unparalleled. This 
machine is constructed entirely of 
steel. Mr. Moore’s machines have 
been used exclusively heretofore in 
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New York state, but Mr. Wm. Bos 
sert, of Indianapolis, Ind., has se- 
cured one for work on his contract 
for a trunk sewer in that city. The 
efficiency of this machine is undis- 
puted and it may be recommended 
to sewer builders. Additional in- 
formation regarding the machine 
is given in Mr. Moore’s advertise- 
ment elsewhere. 


CONSOLIDATION OF PAVING BRICK 
COMPANIES. 

The stockholders of the Puring- 
ton and St. Louis paving brick 
plants met at Galesburgh, Ill., No- 
vember 8, and consolidated. The 
principal stockholders are: D. V. 
Purington and G. C. Prussing, Chi- 
ago; E. C. Sterling, St. Louis; N. 
B. Owen, Hobart, Ind. The capital 
stock was increased from $450,000 
to $500,000. The name of the Pur- 
ington Paving Brick Company will 
be retained. 


CONSOLIDATION OF SEWER PIPE 
COMPANIES. 


All of the sewer pipe manufac- 
turing companies of the Upper Ohio 
Valley were merged into a joint 
stock company, October 27th, to be 
incorporated under the laws of the 
state of Ohio. The companies in- 
cluded in this consolidation are: 
Knowles, Taylor & Anderson, East 
Liverpool, O.; Calumet Fire Clay 
Company, Calumet, O.; Empire 
Fire Clay Company, Empire, O.; 
Great Western Fire Clay Company, 
Toronto, O.; Markel Sewer Pipe 
Company, Toronto, O.; P. Connor, 
Toronto, O.; McMahon, Porter & 
Co., New Cumberland, W. Va.; 
Freeport Fire Clay Company, Free- 
port, O. The capital stock of the 
new company will be about $750,- 
000. 








IMPROVEMENT AND CONTRACTING NEWS 


PAVING. 


Milan street, New Orleans, La., is being 
paved with Rosetta gravel. 


Ashland, Wis., now has five and a half 
miles of cedar block paving. 

A final estimate of the new pavement at 
Ionia, Mich., places the total cost at $10,- 
363.17. 


Asphaltic pavements have been laid in 
Straight street and Fairview avenue, Cin- 
cinnati, O. 

The paving of South Fourth avenue, 
Mount Vernon, N. Y., is completed at a 
cost of $28,216.58. 


The paving of Kinsman street, and Payne 
and Logan avenues, Cleveland, O., is pro- 
gressing nicely. 


Simms street is undergoing improve- 
ments that will make it one of the finest 
driveways in Cadillac, Mich. 

The new brick pavement on North Ver- 
million street, Streator, Ill., is said to be 
the best street pavement in that city. 


Eugene Kirk, Youngstown, O., writes 
that the paving of Elm street, Glenwood 
avenue and Federal street is completed. 


Winona, Minn., expended $118,551.59 dur- 
ing the summer for brick paving and curb- 
ing, which has proven very satisfactory. 


Since the organization of the street and 
water board at Newark, N. J., four hundred 
thousand dollars has been expended for 
street pavements. 


The brick pavement recently completed 
in Washington avenue, Newport, Ky., is 
considered the finest in that city. Chas. 
Spink and Son had the contract. ao 


If the contemplated plan of paving the 
Dayton (0.) and Eaton pike is acted upon, 
a continuous driveway of asphaltic pave- 
ment, six miles in length, will be realized. 


Monmouth, Ill.,has more than five miles 
of fine street paving. West Broadway, 
which was completed last month was the 
last contract let by the city council for 
this year. 

The contract for the asphaltic paving of 


Fort street, Detroit, Mich., has been com- 
pleted. Great satisfaction is expressed 


with the work and the character of the 
pavement. 


H. A. Collar, Grand Rapids, Mich., writes 
that owing to the season being so far ad- 
vanced, no more paving contracts will be 
ordered now, but the outlook for paving in 
the spring is very promising. 


The council at Bellefonte, Pa., is experi- 
menting with vitrified brick for street 
crossings, the brick being placed between 
strong stone curbs. Much satisfaction is 
felt with the experiment, the crossings be- 
ing pronounced strong and durable. 


The Warren-Scharf Asphalt Paving 
Company was, November 4th, relieved of 
any further obligation in the Bartlett 
street paving matter, at Toledo, Ohio. In 
the minds of those familiar with the case, 
there seems to have been no question but 
that the Warren-Scharf Company was 
right. 


Cyrus T. Long, city engineer at Greens- 
burg, Pa., gives a tabulated statement of 
paving completed in that city during the 
summer, which shows a total of 3,89814 
lineal feet of street paving, 6,889'¢ cubic 
yards of grading, 8,303!¢ feet of curbing, 
12,641 8-9 square yards of brick. Total 
cost, $24,139.94. 


The new pavement on South Fitzhugh 
street, Rochester, N. Y., has been com- 
pleted. It was designed by City Surveyor 
McClintock, and is made of trap rock, with 
a covering of Portland cement. It is pro- 
nounced smooth, cleanly and economical, 
and if it proves durable, much credit will 


be entitled Mr. McClintock. =~ -— 





About twelve miles of streets have been 
paved in Dayton, O., during the summer, 
making, roughly estimated, about eighteen 
miles of paved streets ia that city. The 
advantages of well paved streets are duly 
appreciated by business men and citizens, 
and the work will be carried forward more 
extensively next year than it has been 
heretofore. 


A stone pavement is being laid on Second 
street, in Milwaukee, Wis., at a cost of 
$3.21 per yard. The foundation consists of 
6 inches of concrete, covered with two 
inches of sand. Seven-inch granite blocks 
are laid on top of this, the interstices of 
which are filled with hot sand and paving 
cement. The satisfaction with this pave- 
ment is so great that’ similar pavements 
will be constructed in the lower part of the 
city where traffic is heavy. 























IMPROVEMENT AND CONTRACTING NEWS. 


About $300,000 has been expended in 
Duluth, Minn., during the past year, for 
public improvements. All of the paving 
contracts will have been completed but 
one, Which will be carried over until 1894. 


Mr. Wm. Ficklen has been negotiating 
with the city oflicials at Rock Island, Ill., 
with a view to securing the contract for 
paving Twenty-third street, so that he 
may introduce a curbing of cement compo- 
sition which is handled by his firm. Fifty 
miles of this curbing has been placed along 
the boulevards in Chicago and presents a 
nice appearance. 


CONTEMPLATED WORK, 
A new highway will be constructed from 
Southington to Waterbury, Ct. 


A brick pavement will be constructed on 
Franklin street, Lancaster, Pa. 


An asphaltie street pavement is contem- 
plated on Elmira street, Williamsport, Pa. 


Norwich, Ct., has voted $8,000 for the 
purpose of constructing a permanent stone 
road. ‘ 


Eighteen hundred feet of Spring street, 
Windsor, Ct., will be macadamized at an 
estimated cost of about $2,000. 


The citizens of Cleveland, Ohio, are agi- 
tating the construction of a boulevard be- 
tween Wade and Gordon parks. 


Washington street, Toledo, O., will be 
paved with vitrified brick from Colling- 
wood avenue to Lawrence avenue. 


The mayor and city council at Jersey- 
ville, Ill., have taken action with a view to 
paving State and Pearl streets with vitri- 
tied brick. 

The city council at Moline, IIl., adopted 
ordinances for the paving of Third avenue, 
Thirteenth, Sixteenth, Eighteenth and Fif- 
teenth streets. 


Pennsylvania avenue, Tyrone, Pa., will 
be paved with vitrified brick at a cost of 
$2.18 per square yard and 70 cents per 
lineal foot for curbing. 


North street, Middletown, N. Y., will be 
repaved next spring. The material has 
not been fully decided upon as yet, but the 
choice lies between asphaltic blocks and 
vitrified brick. 


At a meeting of the property-holders on 
Marcus avenue, St. Louis, Mo., it was de- 
termined to make an effort to have the 
street improved in order to get better 
street car service. 


An ordinance, providing for the issue of 
improvement bonds, to pay for the improv- 
ing and paving with brick, of Washington 
street, has been passed at Toledo, O. Robin- 
son street will also be improved. 


The board of public works of Trenton, N. 
J., has passed ordinances favoring the pav- 
ing of North Broad street, Jackson street 
and Greenwood avenue. North Broad 
street will be paved with granite blocks. 


H. A. Collar, city engineer at Grand 
Rapids, Mich., writes that the common 
council of that city, at their last session, 
ordered gravel roadways, with cobble-stone 
gutters, as follows: Fremont street, from 
Walker avenue to Eleventh street; Griggs 
avenue, from South Division street to 
Beecham street. 


A meeting, under the direction of the 
committee on public improvements, New- 
port, R. L., was recently called for the pur- 
pose of discussing plans for constructing a 
boulevard around the city, which would 
follow the ocean, bay and harbor as far as 
possible, and, at the same time, provide an 
easy approach to historical points. 


At a recent meeting of the board of city 
affairs, at Dayton, 0., the city engineer 
was authorized to prepare plans for paving 
the following streets: King street, from 
the north line of Third to the south line of 
Fifth street; Ludlow street, from Third to 
Washington street; Ludlow street, from 
the west line of Main to Perry street; 
Washington street, from Main to Perry; 
Wilkinson street, from Fifth to railroad 
tracks. The work will be done in the 
spring. 

CONTRACTS TO BE LET. 

Sealed proposals will be received at Cin- 
cinnati, O., until December 12, for paving 
the roadway of Glen Park avenue with 
brick. ] 


Bids are invited until December 11th, 
Denver, Col., for the construction of a state 
wagon road from Dolores, Montezuma 
county, to Rico, Dolores county. 


Bids are invited until December 16th, 
Norwood, O., for macadamizing the road- 
bed of Elm avenue. Address J. M. Harper, 
Ninth and Plum streets, Cincinnati, O. 


W.P. Butler, city engineer at Bloom- 
ington, Ill., writes that contracts will soon 
be let for 10,000 lineal feet of stone curbing 
and for about 24,000 square yards of brick 
pavement. 

CONTRACTS AWARDED. 


W. E. Dennison, secretary of the City 
Improvement Company, has the contract 
for paving J street, Sacramento, Cal., with 
bitumen. 


Contractor McCabe was awarded the 
paving contracts in East St. Louis, as fol- 
lows: Pennsylvania avenue,vitrified brick, 

27,189; Sixth street, Telford paving, $8,883. 


The contract for furnishing the brick for 
the completion of the Oliver street pave- 
ment in North Tonawanda, N. Y., was 
awarded the Shale Brick Exchange of Can- 
ton, O. 
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Harvey Linton, city engineer at Altoona, 
Pa., writes that Messrs. Pennock & Vi- 
pond were awarded the contract for pav- 
ing Twelfth street with asphalt blocks on 
ten-inch stone foundation at $3.20 per 
square yard. 


Contracts for improving, by grading, the 
following streets at Youngstown, O., were 
awarded, as follows: Railroad street, John 
Kane; Worthington street, M. Horan; 
Broadway street, Silas Shook. 


The public improvement committee at 
Kansas City, Mo., awarded two paving 
contracts as follows: Grand avenue, from 
Independence avenue to Seventh street, 
vitrified brick, George J. Baer, $4,053.84; 
Thirteenth street, from Summit to Belle- 
view, vitrified brick, James O’Donnell, 
$3,026. 


H. A. Collar, Grand Rapids, Mich., writes 
that during the month of November, con- 
tracts for gravel roadways with paved 
gutters were awarded at the following 
prices: North Prospect street, $2,850; Fer- 
nando street, $762.30; Ames street, $824; 
Charles street, 1,370; Griggs avenue, $2,- 
443.44; Fremont street, $1,635. 


The contracts for repaving District No. 
574, at Omaha, Neb., were awarded as fol- 
lows, subject to the selection of material 
by property owners: Vitrified brick, class 
B, five-year guarantee, $1.22 per square 
yard, ten-year guarantee, $1.37 per square 
yard, to E. D. Van Court & Co.; Sioux 
Falls granite, class D, $1.90 per square 
yard, Colorado sandstone, class D, $1.73 per 
square yard, toJ.E. Riley. — 





SEWERAGE. 
The Black snake sewer being constructed 
at St. Joseph, Mo., is nearly completed. 


A summary of the sewer work finished 
at Racine, Wis., this year shows an ex- 
penditure of $115,000. 


A sewer is being constructed in East 
Seventh street, between Mohawk and Utica 
streets, Oswego, N. Y. 


The city of Newark, N.J., expended $25,- 
000 or $30,000 for building small sewers 
during the past year. 


The West End sewer, recently completed 
at Tacoma, Wash., is nearly three miles in 
length and cost about $30,000. 


A direct drainage into White river has 
been made at Seymour, Ind., by extending 
the main sewer. The cost of the extension 
was $20,000. 


The Home street sewer,in New Castle, 
Pa., is said to be the best in that city. It 
is provided with the automatic flushing 
tank syphons. 


MUNICIPAL ENGINEERING. 


The sewage disposal works at Chautau- 
qua, N. Y., are pronounced successful. 
Chemical analyses of the water show it to 
be free from deleterious properties. 


The new sewerage systen at Oberlin, O., 
has been satisfactorily tested and declared 
beneficial to the community, both from a 
sanitary and economical point of view. 


Extensive sewer work is being done in 
Lowell, Mass. The total pay-roll for one 
week to sewer laborers was $4,687.80, and 
the work on new sewers promises to exceed 
that amount. 


The Clinton avenue sewer, under course 
of construction at Trenton, N. J., will cost 
$7.63 per running foot, which, with a length 
of about 4,000 feet, will make a total cost 
of $35,000. Reilly & Co. have the contract. 


The section connecting the O. K. creek 
sewer with the Campbell street sewer at 
Kansas City, is a fifteen-foot sewer 115 feet 
long, anc was constructed at a cost of $20 
per foot, or $2,300 for the entire piece of 
work. 

The outfall sewer at Los Angeles, Cal., 
has been successfully extended into the sea 
for a distance of 600 feet. This outfall 
sewer makes Los Angeles not only one of 
the best drained cities in the country, but 
also gives an almost perfect system of sew- 
erage. 

Sewer district No.6 has been accepted 
at Peoria, Ill. It embraces Jackson street 
and laterals and the East Bluff system, 
and is 34,287 feet in length. It cost $57,000. 
The Carolina street system is 9,475 feet in 
length, and cost $22,000. 


The intercepting sewer being constructed 
at Easby Point and F street, Washington, 
D. C., will take the storm water and sew- 
age from an area of 537 acres. Its length 
will be 10,535 feet, and it will cost $275,368. 
The Spring road sewer will be a mile in 
length, and will drain a large section of the 
western district, and the Fourteenth street 
sewer will benefit a great portion in Fast 
Washington. 


H. S. Hoblitzell, city clerk at Missoula, 
Mont., writes that a sewer system has just 
been completed in that city which is six 
miles in length and cost $49,170. The out- 
let of the system is in the Missoula river, 
about three-quarters of a mile from the 
business center of the city. The main 
sewer is fifteen-inch vitrified pipe, with 
ten-inch laterals; average depth, thirteen 
feet; greatest depth, twenty feet. The 
lateral sewers are supplied with automatic 
flush tanks, into which is discharged a con- 
stant stream of water, the tanks emptying 
themselves when full, by means of an 
automatic syphon which flushes the sewer 
with a ten-inch stream of water, at inter- 
vals varying from one to two hours. Rid- 
dle and Watts, of Missoula, constructed the 
system. 




















IMPOVEMENT AND CONTRACTING NEWS. 


L. KE. Browne, Richmond, Ind., writes 
that the final report of the city engineer 
shows the south-end trunk sewer to be 1,238 
feet long; greatest diameter, 5!6 feet; 
deepest cut, 22 feet. The contract price 
was $11.50 per lineal foot, complete, or 
$48,000. Williams and Ulrich, of Spring- 
field, O., were the contractors. 


The lateral sewers constructed by Muir 
Bros. & Nicholson, at Marquette, Mich., 
have been accepted. Estimates made show 
that in District No. 1, 7,987.1 lineal feet of 
8-inch pipe and 1,429.2 of 10-inch pipe, 9 
flush-tanks, 12 man-holes, 7 ecatch-basins 
and 10 lamp-holes have been put in at a 
total cost of $6,121.61. In district No. 2, 
7,311.8 lineal feet of 8-inch and 840 lineal 
feet of 10-inch pipe, 9 cateh-basins, 8 flush- 
tanks, 10 man-holes, 11,041 feet of sheath- 
ing and 9 lamp-holes were put in at a cost 
of $5,639.01. 


The big North Omaha sewer, under 
course of construction at Omaha, Neb., 
will drain about 3,500 acres of land. It ex- 


tends from the large ravine that empties 
into Florence lake to the creek near Thirty- 
second and Sprague streets. The sewer is 
eight feet and three inches, clear, and is 
known as a three ring sewer. The walls 
are fourteen inches in thickness, and 25,000 
brick are used daily in their construction. 
The sewer will be, when completed, nearly 
two miles in length. Great credit is re- 
flected upon the engineering ability and 
ingenuity of Mr. Andrew Rosewater, who 
planned it, for solving a problem that had 
perplexed others for years. 
CONTEMPLATED WORK. 

\ sewerage system is advised for Owosso, 

Mich. 


sattle Creek, Mich., has issued $10,000 in 
sewer bonds. 


Orange, N.J., contemplates the construc- 
tion of a sewerage system. 

A system of sewerage is contemplated 
for the north side, Syracuse, N. Y. 


The common council at Olean, N. Y., 
contemplates the construction of outlet 
sewers. 

A system of sewers, to be constructed 
next spring, is contemplated at Oswego, 
BN. ¥. 

Plans and specifications for the proposed 
sewer in White street, Cohoes, N. Y., have 
been filed. 


Jeffersonville, Ind., asks for an appro- 
priation to build a sewer on Meigs avenue 
to the Ohio river. 

The York Board of Trade, York, Pa., has 
appointed a committee to devise plans for 
a proposed sewerage system. 

An ordinance has been passed at Youngs- 
town, O., providing for the construction of 
a sewer on East Wood street. 
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A sewer, extending from St. Clair street, 
along Gordon Park avenue to the lake, is 
contemplated at Cleveland, O. 


Plans for a new sewerage system for 
Portsmouth, N. H., have been prepared by 
Leon E. Scruton, city engineer. 

The North Tarrytown board of trustees, 
Tarrytown, N. Y., has appointed commis- 
sioners to construct a system of sewerage. 


Surveys have been made for a new sewer, 
in Rutland, Vt. The sewer will be 3,500 
feet long, and will empty into Mussey 
brook. 


Luther Dean, Taunton, Mass., writes that 
the city council has appropriated $3,650 for 
a 12-inch pipe sewer on Bryant and Sum- 
ner streets. 


The citizens of Kittanning, Pa., voted to 
increase the borough indebtedness to $30,- 
000 for the purpose of constructing a sew- 
erage system. 


The construction of a closed sewer is 
being contemplated at Pontiae, Mich. It 
is thought that the expense of it will not 
exceed $28,000. 

Surveys and estimates for a sewerage 
system have been made and submitted to 
the city council at Grant’s Pass, Ore., sub- 
ject to their approval. 

A sanitary sewer will be constructed at 
Lineoln, Neb., that will extend from the 
Institute for the Blind to the Missouri 
river, a distance of 3,000 feet. 

At a special meeting held in Newport, N. 
H., a vote was passed favoring instructions 
to have the village surveyed and making 
plans for a sewerage system. 


The city of Syracuse, N. Y., contemplates 
laying 1,250 lineal feet of 18-inch and 1,280 
lineal feet of 15-inch tile sewers in Midland 
avenue. The estimated cost is $4,600. 

The sewerage commissioners of Win- 
chester, Mass., have completed plans for a 
local system of sewers. The estimated 
cost of establishing the system is $100,000. 


Arthur D. Marble, city engineer at Law- 
rence, Mass., writes that the city has voted 
to issue $50,000 worth of bonds for the ex- 
tension of the sewerage system of that 
city. 

The board of public works, Paterson, N. 
J., recemtly passed a resolution authoriz- 
ing the clerk to advertise the board’s in- 
tention to build sewers in Lynn and Main 
streets. 

The intermittent filtration system is ad- 
vised for the sewerage system of Plainfield, 
N. J. The proposed filter-bed consists of a 
top dressing of soil and some other com- 
position; two feet below is a layer of stone 
and coarse gravel, and below this are the 
filter drains. The total cost of the system 
will be about $25,000. 
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The city council at Lowell, Mass., has 
voted to borrow $60,000 for the purpose of 
constructing sewers this year. 

Plans and profiles for all of the sections 
of the contemplated intercepting sewer at 
Erie, Pa., have been approved. Erie will 
have a first-class sewerage system when 
this is built. 

A system of sewerage is contemplated 
for Charleston, 8.C. The Shone system is 
favored for the reason that the low topog- 
raphy of Charleston is an obstacle in any 
other system. 

Short lines of tile sewers have been 
ordered at Grand Rapids, Mich., as follows: 
South College avenue, from Mills to Thomas 
streets; Williams street, Stocking street 
and Butterworth avenue. 


The finance committee at Lawrence, 
Mass., voted to recommend to the city 
council the passage of resolutions for the 
purpose of raising a temporary loan of 
$15,000 to carry on sewer work. 


An ordinance has been passed at St. 
Joseph, Mo., providing for the construction 
of sewers in District No. 4, with laterals 
and all other appurtenances required to 
make them efficient and complete. 


An ordinance, appropriating $11,000 for 
the completion of the two sections of the 
Winshocking sewer, and $6,000 for a main 
sewer at Barkley street, has been passed 
by the council of Germantown, Pa. 


The board of public works in the city of 
Indianapolis deem it necessary to con- 
struct a local sewer along Pennsylvania 
street, beginning at the main sewer in 
South street and extending south 867 lineal 
feet; a local sewer, beginning at Eleventh 
street and extending south to Seventh, 
where it is to divide, one branch running 
west to Alabama street, thence south to 
Home avenue, and the other extending 
east to New Jersey street. 


CONTRACTS TO BE LET. 


Sealed proposals will be received until 
December 5, for the construction of a 
sewerage system in Watertown, Wis. 


Bids are invited until December 2 for 
the construction of sewers on Wood street 
and Arlington avenue, Youngstown, O. 


_Bids will be received until December 
13, at Cincinnati, Ohio, for constructing 
a trunk sewer and drains in Badgeley Run. 


Charles Ebersold, city clerk at Tell City, 
Ind., writes that the contract for a brick 
sewer, 1,000 feet in length, will be awarded 
next March. 

L. E. Browne, city engineer at Richmond, 
Ind., writes that bids are invited until De- 
eember 15 for 3,000 lineal feet of vitrified 
pipe sewer twelve inches in diameter. 


MUNICIPAL ENGINEERING. 


CONTRACTS AWARDED, 


The contract forconstructing a sewer on 
ench stree ralene . Was awarde 
Bench street, Galena, Ill., was awarded 

John Heid. 


M. J. Condon & Co. secured the contract 
for constructing a sewer at Knoxville, 


oo 


Tenn., at their bid of $3,783.20. 


The city council at Covington, Ky., 
awarded the contract for the Willow Run 
sewer to Meyer Bros. of that city. 


The contract for building a large sewer, 
2,190 feet in length, at Nebraska City, Neb., 
was awarded T. F. Maher at $1,622.45. 

The contract for constructing the trunk 
sewer at Newburgh, N. Y., was awarded 
Babcock, Lary & Co., at their bid of $125,- 
126.80. 

The contract for the extension of the 
main sewer in Nevada, Mo., was awarded 
George J. Baer, of Kansas City at his bid 
of $6,470. 

The common council at Jamestown, N. 
Y., awarded the contract for the south 
side sewer to Wm. Franklin, of Buffalo, N. 
Y., at his bid of $58,188. 


The contract for laying the Wentworth 
avenue sewer, Chicago, was awarded Wil- 
son & Jackson, as follows: Section A, 
$282,245; Section C, $111,385. 

The contract for building a sewer in Park 
avenue, Racine, Wis., was awarded Hausen 
& Sachee. The sewer will be of Racine 
cement pipe and will cost $2,555.93. 

The contract for building sewers in Lan- 
2zaster, Pa., was awarded Otto Bros., as fol- 
lows: Chestnut street sewer, 80 cents per 
foot; North Queen street sewer, $600. 


The successful bidders for the main sew- 
ers to be constructed at Philadelphia, Pa., 
were as follows: Daniel MeMahon, A. H. 
Achuff, Geo. W. Ruch, C. P. Grim & Co., 
Chas. J. Kennedy, P. P. Beris. The cost of 
the work aggregates $250,000. 

Kugene Kirk, Youngstown, O., writes 
that contracts for the construction of 
sewers in that city have been awarded as 
follows: Hine street, IF. E. Gribben; 
South Champion street, James Cassaday ; 
Duquesne street, I’. E. Gribben. 

Contracts for constructing sewers at 
Grand Rapids, Mich., were awarded as fol- 
lows: South College avenue, $203; Butter- 
worth avenue, $359.67; Stocking street, 
$497; Williams street, $594; Earl and Mar- 
ion streets, $250. 

Fred H. Pickles, city engineer at Winona, 
Minn., writes that the Winona Construe- 
tion Company was awarded the contract 
for laying sewers as follows: 1,110 lineal 
feet of 15-inch pipe sewer, 40 cents; 735 
lineal feet of 12-inch pipe sewer, 30 cents; 
280 lineal feet of 8-inch pipe sewer, 20 cents; 
14 catch-basins, $12; 5 man-holes, $18. 

















IMPROVEMENT AND CONTRACTING NEWS. 


W. P. Butler, city engineer at Blooming- 
ton, Lll., writes that contracts have been 
awarded for the construction of vitrified 
pipe sewers as follows: Three hundred and 
ninety feet of 12-inch and 1,003 feet of 12- 
inch sewers, R. R. MeGregor & Co.; 1,442 
feet of 15-inch, 500 feet of 18-inch and 1,900 
feet of 15-inch sewer, Patrick McDonald; 
554 feet of 12-inch and 1,190 feet of 15 inch 
sewer, Robert Loudon. 


Contracts for sewers have been awarded 
in Syracuse, N. Y., as follows: 550 lineal 
feet 15-inch tile sewer in Tallman street, to 
James Swift for $480.50; 250 lineal feet 18- 
inch tile sewerin E. Water street, to Martin 
& Sullivan, for $773.50; 1,100 lineal feet 28- 
inehx42-ineh brick, 800 lineal feet 22-inch 
x33-inch brick, 620 lineal feet 18-inch tile 
and 640 lineal feet 15-inch tile sewers in 
North Salina street, to Thomas Marnell for 
$22,997: 320 lineal feet 20-inehx30-inch 
brick, 950 lineal feet 18-inch tile and 1,310 
lineal feet 15-inch tile sewer in North Salina 
street, to.J. W. Bustin for $8,872. 


WATER-WORKS. 





The water-works system at Hunting- 
burgh, Ind., is nearly completed. 


The system of water-works at Sistersville, 
W. Va, was completed last month. 


The water-works system at Deadwood, 
S. D., is said to be one of the finest in the 
country. 

The new water-works system recently 
constructed at Buckingham, Que., will cost 
about $50,000. 


The stand-pipe which was completed 
recently at Fairport, N. Y., holds 500,000 
gallons of water. 


The new reservoir at Frederick, Md., is 
nearly completed. The total cost of it will 
be about $15,000. 


The village trustees at Mechanicsville, N. 
Y., have accepted the new water-works 
system constructed by Gray and Temple, 
of Lansingburgh, N. Y. 


A map of the city water-works at Bon- 
ham, Tex., shows a dam 1,200 feet long, a 
reservoir covering 68's acres of ground, 
with a capacity for 309,538,806 gallons of 
water. 


The water-works system in Lake City, 
Minn., are completed. The cost of the en- 
tire plant was $25,000. The power-house is 
30 x 50 feet, with a pump of 1,000,000 gal- 
lons capacity. 


The work of constructing a new system 
of water-works in South Milwaukee has 
begun. Two Worthington pumps, with a 
capacity of 750,000 gallons per day, have 
been purchased. The cost of the system 
will notexceed the sum secured by the sale 
of the bonds, $36,000. 
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The system of water-works, recently 
completed at Belmont, N. H., has been ac- 
cepted. 


The object of the Baden station at St. 
Louis is to supply the suburban portion of 
the city with water. When completed it 
will consist of six high service engines, 
with a daily pumping capacity of 10,000,000 
gallons. The Baden station will not be 
ready for service for three years. St. Louis 
claims that before 1897 the city will have 
the finest system of water-works in the 
United States. The water supply will 
then be taken from a point in the river, 10 
miles above the Lowell factories. Before 
being pumped into the city it will be drawn 
off into huge reservoirs and filtered and 
settled. 

CONTEMPLATED WORK. 

Rialto, Cal., will have a system of water- 

works. 


A system of water-works is contemplated 
at Pen Argyl, Pa. 


A system of water-works has been pro- 
posed for Cassville, Wis. 


A system of water-works will be con- 
structed at Fowler, Ind. 


A complete water-works system will be 
put in at Alexandria, Ind 


A water-works plant is contemplated for 
Ransom, IIl., next spring. 


A system of water-works will be con- 


structed at Athens, Tenn. 
A system of water-works will be 
structed at Henrietta, Tex. 


con- 


A system of water-works is being con- 
templated at Unionville, Mo. 


Griffin, Ga., will vote, December 6, to is- 
sue $16,000 worth of water and light bonds. 


A system of water-works, at a cost of 
$800,000, is contemplated at Duluth, Minn. 


‘ 

A system of water-works, including a 
water tower, is contemplated at Shellman, 
Ga. 


The citizens of Glassborough, N. J., con- 
template putting in a water-works plant 
at once. 


A system of water-works will be con- 
structed at Park Rapids, Minn., at a cost 
of $8,000. 


Ottawa, IIl., has voted to issue $50,000 in 
bonds for the construction of a system of 
water-works. 


Plans and specifications have been pre- 
pared for a system of water-works at 
Southampton, L. I. 


Surveys have been made for the proposed 
site of the water-works plant contemplated 
at Haverhill, N. H. 
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A system of water-works is contemplated 
at Dodgeville, Wis. Estimates made place 
the cost of it at $13,000. 


The question of securing a system of 
water-works for New Harmony, Ind., is re- 
ceiving careful consideration. 


The citizens of Bangor, Pa., voted to in- 
crease the public debt for the purpose of 
erecting a water-works plant. 


A special election held at Youngstown, 
O., resulted in favor of those wanting an 
extension of the water-works system. 


Jackson, Mich., has voted to raise $20,000 
for the purpose of extending and other- 
wise improving the water-works system. 


Plans and estimates of the cost of water- 
works for the city of Dallas, Ore., have 
been submitted by Messrs. Riley & Morri- 
son. 


A petition is being circulated which will 
be presented to the city council at Lake- 
side, Ind., asking for a system of water- 
works. 


Winchester, Va., has accepted plans for 
a system of water-works. Mr. Alexander 
Potter, of New York City, prepared the 
plans. 


The citizens of Port Jervis, N. Y., passed 
resolutions requesting the board of trust- 
ees to take the necessary steps for the con- 
struction of a water-works system. 


Bonds for water-works have been sold at 
Orrville,O. The work of construction, un- 
der the superintendency of Alexander 
Potter, of New York, will begin in March. 


The citizens of Norwalk, O., will vote in 
December on appropriating $4,000 to the 
repairing of the water-works stations, and 
replacing ten-inch mains with sixteen- 
inch pipe. 


An estimate of the necessary improve- 
ments required for the city water-works, 
at Cincinnati, O., are as follows: Main 
pipe extension, $100,000; contract den 
Park engines, $15,000; contract Eden Park 
four-million gallon engine, $10,500; con- 
tract engines Nos.7 and 8, $18,700; Price 
Hill tanks, $27,400; Eden Park boilers for 
pumping station, $8,400; Price Hill tank 
house and foundations, $40,000; Cummins- 
ville reservoir lot, $9,000; Cumminsville 
reservoir, $10,000; Fairmount water sup- 
ply, $25,000; completion of Eden Park dis- 
tributing mains and contracts for pump, 
well, ete., $50,000 ; completion of Eden Park 
station, steam and water connections, 
flows, ete., $20,000; rebuilding No. 5 engine 
and erecting Nos. 7 and 8 engines, $12,000; 
completion of 36-inch force-main for pump- 
ing station at Eden Park reservoir, $30,- 


000; outstanding claims and contracts, 
$100,000; operating expenses, $564,000. 


Total for 1894, $1,040,000. 


The citizens of Warrensburgh, Mo., have 
voted in favor of a system of water-works. 


Water-works systems are contemplated 
at the following places: Bowie, Tex.; 
Llano, Tex.; Oregon, Mo.; North Red- 
wood, Minn.; Marshall, Mich.; Lunenburg, 
Mass.; Elkins, W. Va. 

A resolution, unanimously favoring the 
question of bonding the city for a sum not 
to exceed $7,000 for the purpose of build- 
ing a system of water-works, was recently 
passed by the city council at Griswold, la. 

CONTRACTS TO BE LET. 

Bids are invited, until January 2, 1894, 
for erecting and constructing a system of 
water-works in the city of Berlin, Wis. 


Sealed proposals will be received until 
December 4, for labor and material required 
in laying water service pipes in Wilcox 
avenue, from West Fortieth street to West 
Forty-sixth street, Chicago III. 


Plans and specifications for a system of 
water-works at Centralia, Ill., have been 
prepared by Hiram Phillips, of St. Louis, 
Mo. Bids will be received until December 
26, for the work. The estimated cost is 
$60,000. 


CONTRACTS AWARDED. 

The contract for erecting a water-works 
plant at Paulsboro, N. J., was awarded 
Paul Bros. 


The contract for constructing the water- 
works system at Howell, Mich., was award- 
ed Mr. Max Walker, for $27,908. 


Inman Bros., of New York, secured the 
contract for constructing the new water- 
works system at South Amboy, N. J. 


The city of Marengo, IIl., has contracted 
for a water-works system and electric light 
plant combined, at a total cost of $33,726. 


The borough council at Westchester, Pa., 
awarded to George Frame the contract for 
building the new reservoir, at his bid of 
$1,259.18. 


The contract for constructing the new 
system of water-works at Atlanta, Ga., 
was awarded Harmon P. Malone, of Holli- 
daysburg, Pa. The line will be seventeen 
miles long. 


BRIDGES. 


Richmond, Tex., will have a new steel 
bridge. 

Pottawatomie county, Kan., spent $10,000 
for bridges this year. 

The bridge across the Russian river at 
Healdsburgh, Cal., is open for travel. 

The new wagon bridge over the Wabash 
at Americus, Ind., is completed, and open 
for travel. 
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A bridge is to be constructed over the 
Colorado river at Wharton, Tex., at a cost 
of $35,000. 


Bids are invited until December 4 for 
building two wooden bridges at Yankton, 
South Dakota. 


A combination bridge will be constructed 
over the St. Louis river, between Rice’s and 
Connor’s Points, Minn. 


The iron bridge over the Fox river at 
Depere, Wis., is completed. It is 1,500 
feet long and cost $40,000. 


The contract for building a bridge over 
the Santiago Creek, between Orange and 
McPherson, Col., was awarded for $1,750. 


A new steel bridge will replace the 
wooden bridge across the Mississippi river 
at St. Cloud, Minn. The estimated cost is 
$45,000. 

A scheme is being planned, which, if sue- 
cessful, will make the new steel bridge 
across the Missouri river, at Kansas City, 
free to wagons. 


The board of publie works at Milwaukee, 
Wis., contemplates the construction of a 
new bridge across the Kinnickinniek river 
at Potter avenue. 

The city council at Council Bluffs, lowa, 
will advertise for bids for the construction 
of an iron bridge over Indian creek, on 
North seventh street. 


C. F. Loweth, of St. Paul, Minn., was 
awarded the contract for preparing plans 
for a wagon bridge across the Mississippi 
river at Red Wing, Ménn. 


The new Court street bridge, at Flint, 
Michigan, which was constructed by the 
Wrought Iron Bridge Co., of Canton, Ohio, 
was accepted November 6, by the bridge 
committee. 


3ids will be received at Indianapolis, 
Ind.,until December 15, for the construc- 
tion of a bridge railing for the north end 
of the bridge across Pogue’s Run, at Wash- 
ington street. 

A sum of $40,000 has been secured for the 
purpose of constructing a wagon bridge over 
the Missouri river at Jefferson City, Mo. 
Twenty-five thousand dollars more is 
needed for the bridge. 


The contract for an iron bridge over the 
Miami river at New Richland, O., was 
awarded the Columbus Bridge Company 
for $1,375. This includes abutments and 
erection of the superstructure. 


The construction of the iron bridge at 
Flandreau, 8. D., is completed. The bridge 
consists of one span, 138 feet in the extreme, 
with a clear width of 18 feet, and a side- 
walk 5 feet in the clear. The piers are 3 


feet in diameter and 184 feet from the 
water to the joists. 


The bridge cost $4,000. 


Two iron bridges will be constructed 
across the White river in Martin county, 
Ind., by the Lafayette Bridge Company, 
Each structure will be 380 feet in length, 
with two spans, and will cost $40,000. 


A new bridge will be constructed across 
Union avenue, Tacoma, Wash. It will be 
620,000 feet long, 60 feet wide and 155 feet 
high at the greatest depth, and will require 
500,000 feet of lumber. The cost will be 
$5,500. 


The contract for a bridge across Cedar 
river, Renton, Wash.,was awarded to Brown 
Bros., of South Seattle. They will put ina 
combination steel and wood span bridge 
with pile piers for $1,025, and approaches 
at $1.55 per lineal foot. 


The longest wagon bridge in the world 
was accepted October 29, at Galveston, 
Texas. The bridge is steel and spans the 
bay, connecting the island and main land. 
It is more than two miles in length, and 
cost $191,986. 


The new iron bridge completed at Al- 
bany, Ind., is one of the best bridges in 
Delaware county. The span is fifty feet, 
with thirty feet of roadway and six-foot 
sidewalks on each side, with an iron railing 
or protection. 


The commissioners of White and Carroll 
counties, Ind., awarded the contract for 
an iron bridge over Big Creek. The La- 
Fayette Bridge Co. was awarded the super- 
structure at $750, and L. T. Kent the ma- 
sonry at $2.20 per cubic yard. 


The new iron bridge over the Potomac 
river, at Brunswick, Md., recently com- 
pleted, consists of ten spans, each one be- 
ing a few inches over 171 feet, making the 
length of the bridge 1,710 feet. The width 
of the bridge is 16 feet. Total cost, $62,000. 


The city council of Kaukanua, Wis., 
awarded the contract for the new iron 
bridge across the Fox river to the Milwau- 
kee Bridge and Iron Company for $29,660. 
This sum includes the stone work, which 
has been sub-let to Lindauer and Smith, 
for $11,450. 


Drawings have been made for an over- 
head bridge, at Youngstown, Ohio. The 
bridge will extend from West Wood street 
to West Federal street and from Federal 
street to Mahoningavenue. The drawings 
show the bridge divided into two parts, 
making two bridges. Access to the bridge 
reaching from Federal street to Wood street 
will be made by means of an inclined fill, 
and, from Federal street to Mahoning ave- 
nue, will begin on a level with Federal 
street, and the approach to the other end 
will begin on Mahoning avenue, 150 feet 
from the Mahoning avenue end of Spring 
Common bridge. 
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A resolution has been approved by the 
council finance committee at Milwaukee, 
Wis., appropriating $45,000 for a bridge 
across the Milwaukee river, from the foot 
of Washington street to Jones Island. 


J. J. Weaver, city engineer at Ludlow, 
Ky., writes that a bridge, that will be 
known as the Covington, West Covington 
and Ludlow highway bridge, will be con- 
structed. It will have five 30-foot girder 
spans, 26.6-foot roadway, and one eight- 
foot sidewalk. 

Bids will be received until December 4, 
at Kenton, Ohio, for a wrought-iron bridge, 
to be built across the Scioto river, on Main 
street. The bridge is to be 103 feet long, 
pin centers; a 24-foot roadway, and a 6- 
foot sidewalk on each side, and must have 
a capacity of 100 pounds per square foot. 


STREET LIGHTING. 


Fred H. Pickles, city engineer at Winona, 
Minn., writes that the city will, in March, 
make a new contract for lighting the city, 
or put in a plant of its own. 


L. E. Browne, Richmond, Ind., writes 
that proposals for a system and plant for 
electric street lighting will be received 
until December 18. Specifications may 
be had from the city clerk. 


The city of Missoula, Mont., has con- 
tracted with the Missoula General Elec- 
tric Light Company for thirty or more are 
lights of 1200 candle-power each, at $16.50 
per light per month, for seven years. 


Sealed proposals will be, received until 
December 12, for lighting the public 
streets of the township of Kearney, Hud- 
son county, N. J., with electric are lights, 
for a term of three or five years from April 
1, 1894. 


The Richmond Heat, Light and Power 
Company are building an addition to their 
gas plant for the purpose of installing an 
electric plant for street and commercial 
lighting. Information may be obtained 
from Wm. Roney, secretary. 


STREET RAILWAYS. 


Baltimore, Md., has twenty-one rapid 
transit lines in operation. 


Bids are invited until February 1, 1894, 
by the minister of public works, Cairo, 
Egypt, for establishing a system of street 
railways in Cairo and its environs. 


The city of Glasgow has ordered 200 street 
ears, at a cost of $150,000. The order, which 
has been divided among English builders, 
is one of the largest orders that has been 
let in Europe for several years. 


MUNICIPAL ENGINEERING. 


An electric line is projected by capital- 
ists of Logansport, Elwood and Franklin, 
Ind. Their purpose is to build an electric 
street railway line from Elwood to Franklin. 


An electric street railway for Tokio, 
Japan, is being planned by Ohio capitalists, 
whose intention, is to run a line from Tokio 
to Yokohama, a distance of 30 miles, and 
build a net-work of lines in both cities. 


An ordinance has been adopted at De- 
troit, Mich., granting to the Detroit Subur- 
ban Railway Company, a franchise to con- 
struct and operate a double track street 
railway from the Woodward avenue rail- 
road crossing to the northern limits of the 
city, a distance of about two miles. 


The electric railway committee of the 
city council, Montreal, Canada, favors 
granting the Belt Line Railway Company 
permission to construct an elevated road 
on Delorimier avenue, Ontario, St. Cath- 
arine, Craig and St. James streets. The 
work will begin before June 1, 1894. 


PUBLIC PARKS. 





Plans are being devised for a city park, 
at National City, Cal. 

Land has been purchased at Clinton, Ia., 
for the purpose of making a city park. 

The park commissioners at Bridgeport, 
Conn., will take steps to have Washington 
Park properly drained. 


The citizens of Hammond, Ind., have 
purchased 50 acres of land, which will be 
laid out and improved for park purposes. 

The citizens of Newport, Ky., are anx- 
ious for the Government to donate to the 
city the Newport Barracks for park pur- 
poses. 


The city of Peoria, Ill., has been pre- 
sented with 100 acres of ground by Mrs. 
Lydia Bradley, on the condition that the 
city maintain the grounds as a park. 


MUNICIPAL BONDS. 


Bids will be received until December 18, 
Columbus, Ohio, for the purchase of $35,000 
of six per cent. viaduct bonds. 

W. kK. Wichgar will receive bids until 
December 2, Norwood, Ohio, for the pur- 
chase of $3,576.92 of six per cent. street im- 
provement bonds. 

Bids are invited until December 13, by 
the board of trustees of the sanitary dis- 
trict, Chicago, Ill., for the purchase of 
$3,000,000 of five per cent. bonds. 


Sealed bids will be received until Decem- 
ber 5, Fairmont, Minn., for the purchase 
of $20,000 electric light and water-works 
bonds. Bohds to bear interest at the rate 
of six per cent. per annum, payable semi- 
annually. 

















SEALED PROPOSALS. 
BBA LBL LED OOOO 
PURCHASE OF BONDS. 

Sealed bids wil! be received atthe office of the City 
Auditor, Cleveland O., until 12 o’clock, M., Decem- 
ber 6, for the purchase of $130,000 five per cent. City of 
Cleveland canal coupon bouds, maturing October 1, 
1903. These bonds draw interest from October 1, 1593, 
and will be issued by the city of Cieveland, under 
due authority of law and ordinance, both princi- 

al and interest being payable at the American 

[xchange National Bank, New York City, interest 
payable semi-annually. A certified check drawn 
on a Dational bank for five per cent. of the amount 
of bonds bid for and payable to the order oj the 
treasurer of the city of Cleveland must accompany 
each bid. No bid will be entertained unless made 
on a blank form, which can be obtained on appli- 
cation tothe City Auditor. No bids for less than 

ar and accrued interest to the day of delivery will 

e accepted. Bondsto be delivered to the buyer at 
Cleveland. All bonds are $1,000 denomination. 

W.A. MADIson, City Auditor. 

W. W. ARMSTRONG, City Treasurer. 





NOTICE TO BRIDGE CONTRACTORS. 


Notice is hereby given that the Board of Com- 
missioners of Marion county, state of Indiana, will 
receive sealed proposals at the county auditor’s 
office, in Indianapolis, Indiana, until December 1, 
1893, at 2 o’clock P. M., for the substructure and su- 
perstructure of a bridge over White river, near In- 
dianapolis, on the Grandview avenue free gravel 
road. Said road being an extension of the Oster- 
man freegravel road. Plans and specifications for 
the substructure and superstructure of said bridge 
to be on file in the auditor’s office of said county, 
and open to the inspection of bidders on and after 
Thursday, November 23, 1893. 

Each bidder must file with his bid a good and 
sufficient bond signed by at least two good resident 
free-holder sureties, as required by sections 4245 
and 4246 of the Revised Statutes of the state of In- 
diana, and no bid will be received or entertained 
unless accompanied by said bond,and all bonds 
must be in an amount equal at least to the amount 
of the bid which it accompanies. Blank bonds can 
be obtained at the auditor’s office of said county. 
Foe board reserves the right to reject any and all 

8. 

By order of the Board of Commissioners of Ma- 
rion county, state of Indiana. 

MICHAEL H. FARRELL, 

FURMAN Stout, 

JOSEPH L. HUNTER, 
Commissioners. 


TRUNK SEWER. 

Sealed proposals will be received at the office of 
the Board of Administration, Cincinnati, Ohio, un- 
til 12 o’clock noon of Wednesday, December 13, 
1893, for improving rights of way in Badgeley Run, 
Chase and Virginia avenues, and Kirby road, from 
a point 200 feet south of Chase avenue to a point in 
Badgeley Run 400 feet north of intersection of 
Kirby road and Virginia avenue, by constructing a 
trunk sewer and drains, with the necessary appur- 
tenances thereto, in accordance with plans on file 
in the office of the Chief kngineer of the Board of 
Administration, and according to specifications on 
file in the office of the Board of Administration. 
The same to be paid for as provided for in the reso- 
lution and ordinance for said improvement. 

The board reserves the right of rejecting any or 
all bids. 

Bidders must indorse their names and address 
a the outside of the envelopes containing their 

ds. 

Each bid to be accompanied by two disinterested 
sureties. 

Bidders to use the printed forms, as none other 
will be received. 

By direction of the board. 

AUG. HERRMANN, President. 

A. P. BUTTERFIELD, Clerk. 





ROAD IMPROVEMENT. 
STATE ENGINEER’S OFFICE, } 
DENVER, COLO., Nov. 6, 1893. § 


Sealed proposals for the construction of a state 
wagon road from Dolores, Montezuma county to 


2 


SEALED PROPOSALS. 


~~ 


Rico, Dolores county, Colorado, will be received at 








| theoflice of the State Engineer, 814 Equitable block, 


Denver, Colo., until noon, December 11. A. D. 1893, 
under the provisions of House Bil! No. 377, entitied 
“An. act to aid the counties of Montezuma and 
Dolores, Colorado, in constructing a wagon road 
irom Dolores, Montezumacounty,Colorado,to Rico, 
Dolores county, Colorado, and making an ap,ro- 
priation therefor.’’ Approved Apri] 14, 1891. 

The plat and specifications for said wagon road 
can be seen at the office of the State Engineer and 
at the oflice of the County Clerk of Montezuma 
county, in the town o: Cortez, Colorado. 

Bidders are requested to make a personal exam- 
ination of the line of said wagon road before sub- 
mitting their bids for the construction of the same. 

Each bid must be accompanied with a bond in 
the penal sum of one thousand (1,000) dollars, 
signed by the bidder, and his sureties justified and 
approved by the county clerk of the county in 
which the bidder resides, as a guarantee that the 
successful bidder will give a good and sufficient 
bond in the sum of twenty thousand (20,000) dol- 
lars, and will enter into acontract to complete said 
wagon road on or before the 15th day of August A. 
D., 1894. 

Bidders are required to name a lump sum for 
which they wil! finish the wagon road complete in 
accordance with the requirements of the plans and 
specifications. 

The Board of Construction reserves the right to 
reject any or all bids. C. B. CRAMER, 

State Engineer. 





BONDS. 


Sealed bids will be received at the office of the 
Village Recorder of Fairmont, Minn... up to 12 
o’clock, noon, December 5, 1893, in first bonds to 
the amount of $20,000, duly voted by said village 
for electric lights and water-works; $10,000 to be 
made payable in fifteen years, and $10.000 payable 
in twenty years from date of issue. Said bonds to 
bear interest atthe rate of six percent. perannum, 
payable semi-annually. For full particulars, ad- 
dress C. N. PETERSON, Viliage Recorder. 


NOTICE OF CONSTRUCTION OF SEWERS. 
DEPARTMENT OF PUBLIC WoRKsS, 
COMMISSIONER'S OFFICE, CITY HALL, 
PROVIDENCE, R. I., Nov. 7, 1893. 
Sealed proposals will be received at this office 


' until 11 o’clock, a. M., Saturday, December 2, 1893, 


for constructing sewers for the improved sewerage 
system as follows: 

In section 10, Allen’s avenue division: About 
2.137 feet 102-inch circular brick sewer; average 
cut 26 feet. 

In section 11, Allen’s avenue division: About 
2,248 feet 102-inch circular brick sewer; average 


|} cut 23 feet. 


In section 12, Allen’s avenue division: About 
2,522 feet 102-inch circular brick sewer; average 
cut 22 feet. 

In section 13, Woonasquatucket river division: 
About 1.458 feet 75-inch circular brick sewer; aver- 
age cut 22 feet. 

In section 14, Woonasquatucket river division: 
About 1,665 feet 74-inch circular brick sewer; aver- 
age cut 20 feet. 

All proposals must be made upon the blank forms 
which wil) be furnished for that purpose,and each 
sewer mustbe bid for separately. 

Plans may be seen and specifications and forms 
of contract can be obtained at the office of the City 
Engineer in Providence, R. I. 

Each bidder is requested to give reference as to 
his business standing. and to state generaily what 
experience he has had in such work as here pro- 

osed 
. No bid will be considered unless accompanied by 
cen check for thesum of one thousand dol- 

ars. 

A satisfactory bond for a sum equal to about one- 
fifth of the estimated amount of the contract. con- 
ditioned upon the faithful performance of the con- 
tract will be required of the succesful bidder. 

The right toreject any oral! proposals is reserved 

ROBERT E. SMITH, 
Commissioner of Public Works 








SOME OF MANY COMMENTS. 


INTERESTS THE BRICK CONTRACTORS. 
CoLuUMBUS, O., Jan. 12, 1893. 
Editor Paving and Municipal Engineering: 

DEAR S1r—The January number of your Journal 
received. Am greatly pleased with its new form 
and dress, consider it the best magazine published 
on the topics itembodies, being full of timely hints 
and articles of value bearing on my business, which 
is brick street paving. But this is not the only part 
that interests me, for I read its entire contents and 
profit thereby. Yours truly, F. W. CERNY. 


A WORK OF ART. 
RED WING, MINN., Jan. 13, 1893. 
Your magazine certainly is a work of art and does 
great credit to your institution and to the cause it 
advocates. Yourstruly, 
RED WING SEWER PIPE Co., 
C. E. SHELDON, Sec’y. 





WHERE IT HAS HELPED. 
WINONA, MINN., Jan. 12, 1893. 
We esteem your periodical highly and it has 
been of much value to us in reaching a conclusion 
upon paving, which we are about to enter upon here. 
Yours truly, €. A. MOREY, 
Chairman Com. 


A MODEL NUMBER. 
OMAHA, NEB., Jan. 12, 1893. 

Please allow me to congratulate you on the Jan- 

uary number of ** PAVING AND MUNICIPAL ENGIN- 

EERING.”’ It’s a model number and I trust that the 
same excellenca will be maintained. 

Very truly yours, 
JOHN GRANT, Pres. 
Grant Asphalt Paving and Slagolithic Co. 





MAY IT LIVE LONG AND PROSPER. 
PULLMAN, ILL., Jan. 12, 1893. 


I am much pleased with ‘* PAVING AND MUNICI- 
PAL ENGINEERING,” in its new dress. May it live 
long and prosper. WILLIAM LEE. 





INTERESTING TO MUNICIPAL ENGINEERS. 
BAYFIELD, WIs., Jan. 13, 1893. 
The new form is truly a great improvement over 
the other form. All who are engaged in municipal 
engineering will hail with delight the contributions 
found therein. D. F. GLOVER. 





THE GENERAL VERDICT. 
BINGHAMTON, N. Y., Jan. 12, 1893. 

I am much pleased with ** PAVING AND MUNICI- 
PAL ENGINEERING.”’ It is very interesting and in- 
structive. Very truly yours, 

8. E. MONROE, City Engineer. 


INTERESTED IN PAVING BRICK. 
MT. VERNON, O., Jan. 14, 1893. 


I am well pleased with its appearance and as 
brick paving has come to stay, I eagerly ievour all 
that is calculated to throw light on that subject. 

Very respectfully, A. CASSIL, C. C. E. 


APPROVED IN ALL RESPECTS. 
PHILADELPHIA, PA., Jan. 13, 1893. 


The January number of your Journal in its new 
form meets with our approval in every respect. It 
is much more attractive and convenient than the 
old form and we think you wiil undoubtedly find 
it a stepin the right direction. Wishing you suc- 
cess. Yours truly, CHAMBERS BROTHERS Co., 

J.H. CHAMBERS, Gen’l Mgr. 


WILL CONTINUE TO READ IT. 





MANKATO, MINN., Jan. 13, 1893. 
I have received your Journal for some two years 
and in its new form shal! continue to read it. 
Truly yours, 


M. B. Hayngs, City Engineer. 


| in convenient form for binding. 


THINKS IT A GREAT IMPROVEMENT. 
MINNEAPOLIS, MINN., Jan. 14, 1893. 
Your handsome monthly in the new form is re- 
ceived. We think it a great improvement on the 
old style, and the editorial and contributed articles 
are interesting and valuable for preservation, and 
Wishing you a 
large success, we remain, yours truly, 
PARKHURST PAVING Co. 
BRIEF, BUT GRATIFYING. 
Troy, N. Y., Jan. 12, 1893. 
We congratulate you. 
OSTRANDER FIRE BRICK Co. 
LIKE ITS NEW STYLE. 
Boston, MaAss., Jan. 13, 1893. 
We are pleased with its ‘‘new garments’’ and 


| typographical arrangement. 











_ PoPrE MFG. Co. 
WILL BE OF MUCH USE. 
MOBILE, ALA., Jan. 12, 1893. 
It strikes us that you made a great improvement 





| in your magazine and we believeit will be of much 


use to all parties interested in municipal work. 
Yours truly, 
IMPROVED WooD PAVEMENT Co., 
By A.C. DANNER, President. 





EVEN THE ADVERTISEMENTS ARE IM- 
PROVED. 

PHILADELPHIA, Pa., Jan. 16, 1893. 
To say there is a decided improvement in your 
magazine is putting it very mildly indeed. The 
specimen cover published in your December issue 
was evidence to me of a great improvement in form 
and taste; to me it is very taking. I was not pre- 
pared, however, for the improvementsin theinside 
arrangements. Why,everythingisimproved—even 
the advertisements. Totell you all I think aboutit 
would seem fulsome. I really am much pleased 
with it and as to suggesting improvements, why, 

you have not left me an inch of room. 
Yourstruly, WILLIAM WAPLINGTON. 


CALLS THE ATTENTION OF COUNCIL TO IT. 
Boong, Iowa, Jan. 16, 1893. 

I think it justthe kind of periodical needed by 
parties interested in that kind of work, and shall 
call the attention of the City Council to the matter 
at its next meeting. Respectfully, 

W. W. HIxon, City Clerk. 
A GREAT IMPROVEMENT. 
NEw YORK, Jan. 17, 1893. 


New form is great improvement. By judicious 
selection of best information on construction and 
maintenance of different kinds of road pavements 
—Europe is a very important source from which to 
draw—your paper could become the recognized au- 
thority on that subject in America. 

Yours truly, RUDOLPH HERING, 
No. 277 Pear! St. 





MORE CONVENIENT FOR REFERENCE, 
MICHIGAN CITY, IND., Jan. 11, 1893. 

I like the new form much better than the old as 
it is more convenient for binding and keeping for 
future reference. Yours,etc., H.M.MILEs, 

119 E. 9th St. 





ONE OF THE BEST. 
FosTORIA, OHIO, Jan. 17, 1893. 

The magazine needs no suggestions to improve 
it as it already is one of the best published and the 
form is the best. Yours very respectfully, 
FRANK GEBERT. 

LIKES THE BIOGRAPHIES. 
EVERETT, MAss., Jan. 15, 1893. 

I am very much pleased with ‘“* PAVING AND Mv- 
NICIPAL ENGINEERING ”’ in its new form, especially 
the short biographies of contributors. 

Yours, etc., GEORGE L. MIRICK. 

















143 and 145 George St. 


CincINNATI, O., 









HG. STIEBEL, Sr. 


MANUFACTURER OF THE 


U. & A. 
aie ihe Stiebel Celebrated 
CORRESPONDENCE ae CETINKLER Patent Centrifugal 
souciteo. —xeER ZT DO Weedon 





Street Sprinkler 


And Liquid Manure Distributor. 
Both Double and Single Disk. 


PLEASE MENTION THIS 
MAGAZINE. 








METER ENO 
-STIEBEL’S - 


CENTRIFUGAL PATENT SPRINKLER 


BOTH DOUBLE AND SIGLE DISCS. 








od 


ECCNOMY! SIMPLICITY! UTILITY! 


In calling the attention of the public to Stiebel’s Patent Centrifugal Sprinkler, we wish to empha- 
size the advantages which it presents as appreciable by skilled as well as unskilled men. As may be 
seen from the cut, the well known centrifugal power is utilized for distributing the water over the streets 
uniformly, economically and with the least possible labor. The gearing is of the simplest and most 
effective construction, strongly built and easily repaired by any blacksmith. By former methods the 
water carts had to pass up and down the streets three or fourtimes, while in the device presented the 
attachments may be made to throw the water from 35 to 55 feet—i. e., from curb tocurb. In this way the 
number of carts, horses and wagons needed is reduced 50 per cent.or more, as exemplified in various cities 
where the Centrifugal Patent Sprinklers have been adopted, and where in one place the number of 
wagons has been reduced from 41to19. The importance of such reduction of constant labor will be 
recognized by all interested in reducing the expenditures of corporations in this line, and, as a natural 
consequence, can not but appeal to the minds of all who are working to reduce the taxes under which the 
people groan. Not only is labor saved, but by the new method there is no more filling up of the holes 
with water in the streets, and by the equal and uniform distribution more than one-third of the water is 
saved. In streets narrower than 30 feet one side can be made to do the work, either side or both being 
capable of complete control. The attachment is adjustable to the wagons now generally in use, so it is 
apparent that by aslight present outlay many thousands can be saved the public infuture. Many testi- 
monials in our possession from those who have had practical acquaintance with this device, and we asx, 
as we feel entitled to do, that it engage your earnest consideration, for we believe it to be one of the most 
economical, simple and useful of the machines which this age of inventions has produced. 


H. G. STIEBEL, Sr. 
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To the Hon, the Board of Public Works of the City of 
Saginaw: 

GENTLEMEN—The question of purchasing street 
sweeping machinery for the eastern highway de- 
partment, which was brought to your attention 
some time ago and referred to us to examine and 
report to you, has been under consideration by us 
for some time, and we now submit the followiug 
for your consideration: 

We have examined the cuts and recommenda- 
tions of six different machines and the testimonials 
of each from the city officers and municipal author- 
ities of the cities where they are in use, and such 
other information as could be procured by corres- 
pondents, and we are of the opinion that the 
“Champion” isthe best machine, everything con- 
sidered, for our use. 

The merits of the machine briefly are these: It 
will sweep from two to four inches of mud and 
street accumulations into windrows with one team 
of horses at one sweeping. It will sweep equally 
well on all kinds of pavements in all conditions. 
The use of steel wire in place of rattan or bassin 
the broom enables it to sweep equally clean in mud 
or dust and at a saving of nine tenths of the cost of 
keeping the broomsin repair. 

Yours respectfully, 
R. W. RoBErTs, City Engineer. 

ALLISON J. MCINTYRE, Sup. of Streets. 


At the meeting of the Board of Public Works, held 
March 18, 1893, the City Engineer was instructed to 
order “‘Champion” sweeping machine according to 
the recommendations hereto annexed. 

Very respectfully, ALFRED Davis, 
Clerk of the Board. 














WHAT THE 


“Champion” Sweepers Will Do. 


Some Facts Worth Knowing. 


They will move from 2to 4inches of wet mud 
and street accumulations into windrows, with one 
team of horses to each machine. 

They will clean street car tracks of snow, 3 to6 


| inches deep. 


They will leave the streets cleaner than the most 
careful work done by hand, shovels and brooms, at 
one-tenth the cost of the latter. 

They will sweep equally well on asphalt, cedar 
block, Medina stone, cobble-stone, macadam and 
brick paving. 

One steel Broom wil! outwear from 10 to 2 of 


| the rattan brooms now in use in other machines. 


One Steel Broom, in constant use, will wear 
from 10 to 14 weeks. 

Twenty dollars’ worth of steel fibre will wear as 
long as two hundred dollars worth of the rattan 
used in other machines. 

They will save their cost, broom and all, in half 
the first year’s use. 

They will give better satisfaction than any other 
sweeping machine that is manufactured in the 


| world. 


| 
| 
| 
| 
| 
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IN USE AT 


St. Louis, Kansas City, Omaha, Denver, Cleve- 
land, Detroit, Toronto, London, Dayton, 
Toledo, lit. Clemens, [lich., 

Jackson, [lich. 


ONLY FACTORY IN THE WORLD DEVOTED EXCLUSIVELY TO THE 
MANUFACTURE OF STREET SWEEPING MACHINERY. 


Address CHAMPION STREET SWEEPER 


H. W. KNIGHT, Manufacturer. 
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TOLEDO, OHIO. 

















DY CKERHOFF 
VOKTLAND « CEMENT 


Is the best Portland Cement made. 

The Dyckerhoff Works produce not only the strongest, but also the safest and most 
reliable Portland Cement, unalterable in volume, not liable to crack and of a uniform, 
never varying quality. 

While the price of the Dyckerhoff, owing to its more careful and expensive manu- 
facture, is a trifle higher than that of most brands, its vastly greater strength permits 
a very much larger addition of sand which really makes it the cheapest and most 
reliable Cement in the market. 

Pamphlet containing directions for testing and for the employment of Portland 
Cement, together with testimonials, will be mailed free on application. 





E. Thiele, 78 William Street, New York, 


Sole Agent United States. 


IMPORTER OF LENNE VORWOHLE ASPHALT MASTIC. 


Paving Pitch“ > 
C™. Street Pavements 


CORRESPONDENCE SOLICITED. 


S. E. BARRETT MANUFACTURING CO. 


(Successors to Forest City Chemical Co.) 





8839 West Front Street. CINCINNA TT, OHIO. 
Pittsburgh Testing L aboratory, Ltd. TS CRTINS SENT HaeTens. 
a "en, aghtnenn Be Hn, GEO. W. BOLLENBACHER, 
116 WATER STREET, Stone Broker 
. 


PITTSBURGH, PA. 


SPECIALTIES—Chemica! tests of all kinds; inspee- 
tion of water pipe; testing of brick and paving 


BLOOMINGTON, INDIANA. 
; See Curbing and Flagging a ~ ‘oamamea Corres- 











materials; inspection of structural material. pondence solicited 
LIDGERWOOD MFG. Co. | 

HOISTING ENGINES AND BOILERS. BRICK PAVEMENTS 
ATLAS ENGINE WORKS. BY 

PORTABLE AND STATIONARY ENGINES | _ 

AND BOILERS. | C. P. CHASE, Civil Engineer, Clinton, Iowa. 

BALL ENGINE Co. 

ELECTRIC LIGHT AND RAILWAY ENGINES, Full instructions from the beginning, with com- 


ificati 
J. i. HOUGHTON, § ale} \. E Ae ot. 203 Congress St. ae ty ye and reliable hand book to be 
Ole 4 Boston, MAss, obtained. Price, One Dollar. 
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PURE A RZ 


RIPANS TABULES 


Disease commonly comes on with slight symptoms, which when 
neglected increase in extent and gradually grow dangerous. 


A 


iN 


If you SUFFER FROM HEADACHE, DYS- TAKE RIPANS TABULES 


PEPSIA or INDIGESTION, «+ . 


It you are BILIOUS, CONSTIPATED, or T4aKE RIPANS TABULES 


have A DISORDERED LIVER, + 


If your COMPLEXION IS SALLOW, or you TAKE RIPANS TABULES 


SUFFER DISTRESS AFTER EATING, 


POrORDERS OF THE Stomach,» » TAKE RIPANS TABULES 

Ripans Tabules act gently but promptly upon the liver, 
stomach and intestines; cleanse the system effectually ; 
cure dyspepsia, habitual constipation, offensive breath and 
headache. One TABULE taken at the first indication of 
indigestion, biliousness, dizziness, distress after eating or 
depression of spirits, will surely and quickly remove the 
whole difficulty. 

Ripans Tabules are prepared from a prescription widely 
used by the best physicians, and are presented in the form 
most approved by modern science. 

If given a fair trial Ripans Tabules are an infallible 
cure; they contain nothing injurious and are an economical 
remedy. 


(NE GIVES RELIEF. 


A QUARTER-GROSS BOX WILL BE SENT, POSTAGE PAID, ON 
RECEIPT OF SEVENTY-FIVE CENTS, BY 


JOHN D. PARK & SONS CO., 


CINCINNATI, OHIO. 


Local druggists everywhere will supply the Tabules if requested to do so. 
They are easy to take, quick to act and save many a doctor’s bill. 


eo 
- 
~ 
> 
~~ 
oo 
e~ 
~~ 
oo 
e~ 
oo 
~- 
oe 
oo 
oo 
e~ 
oo 
oo 
oo 
oo 
~_ 
e~ 
oo 
oo 
o~ 
oo 
-_ 
oe 
[ aa 
oo 
e~ 
-_ 
=~ 
oo 
a 
- 
eo 
oo 
o~ 
oe 
oo 
oo 
eo 
~_ 
~_ 
o~ 
> 
o~ 
oo 
P- 
~~ 
oo 
~_ 
-__ 
eo 
oo 
~~ 
eo 
oo 
o~ 
e~ 
oo 
~~ 
eo 
oo 
o 
o~ 
o_ 
oe 
eo~ 
> 
~~ 
oo 
o~ 
oo 
on 
-_ 
~ 
7 
> 
> 
oe 
ee 
~__ 
an 
[ol 
oo 
o-_ 
a 
o~ 
[ae 
oo 
oo 
on 
oo 
> 
eo~ 
oo 
oo 
> 
oo 
o~ 
eo 
o~ 
oo 
an 
~_ 
oo 
oo 
= 
oo 
~~ 
[aa 
> 
e~ 
oo 
~_— 
~_ 
-_ 
oo 
or 
o~ 


Send 15 cents in postage stamps, or cash, to OSCAR G. MOSES, to Spruce Street, New York City, and 
he will send you SIx RIPANS TABULES by mail, postage paid. 
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TREES 


e©¢¢ FOR @ @ @ 


Streets, Parks, Publie and 
Private Grounds 


IN UNEXCELLED VARIETY. 


ANDORRA NURSERIES, 


WM. WARNER HARPER, MANAGER, 


CuHestnut Hirt; PHILADELPHIA, Pa. 


Our new catalogue tells of Hardy Trees, Shrubs, Plants, 


Roses, Fruit and our special stock of Rhododendrons. It 


will interest all who are interested in such matters. 


WE SEND IT FREE. 














Indiana Bridge Company 


MANUFACTURERS OF 


WROUGHT IRON BRIDGES, 
IRON SUB-STRUCTURES, 
VIADUCTS, ROOFS AND BUILDINGS, 


C, M. Kimsroves, Pres’t and Gen’! Mgr. 


Directors {your R. Margsu, Secretary and Treasurer. MU N ( | E | N D 
L. Jonyson. Gro. F. McCuniocn. T. F. Rose. 9 e 
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AA yrecs Me A oan 


Wrought Iron High Truss Bridge, one Span, 210 feet, over Mississinewa River, at Sharon, Delaware Co., Ind. 


WE BUILD ANY KIND OF IRON BRIDGES WANTED. 


Can give satisfactory reference to larger amount and greater variety of work done in Indiana than 


any other Bridge Company. We are the only Company operating shops inthe State. Weinvite inspection 
of our shops for efficiency and capacity. 





NOTICE OF LETTINGS SOLICITED. 














OVER TWO HUNDRED 
OF OUR PATENT LEG 
BRIDGES IN USE IN 
THIS STATE. 








Avov e cut shows our Patent Leg Bridge. 


The Best Bridge for Spans up to 70 feet. We sell only 
our own Manufacture. Address all communications to 


Indiana Bridge Company, Muncie, Ind. 

















PRICE, 25 CENTS A NUMBER. $2.00 A YEAR. 
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WROUGHT IRON 
BRIDGE 60. 

















IRON AND STEEL BRIDGES, 








GIRDERS, TURNTABLES, 
BUILDINGS AND ROOFS. 











PRICES MADE FOR IRON WORK OF “‘EUDALY’’ 
AND OTHER FORMS OF BRICK KILNS. 


=~ _ THUS RODS, BOLTS AND GENERAL 
I WROUGHT AND USFIROM WORK. 


We do not build “any kind of iron bridges ” but the be 


OFFIGE AND WORKS, CANTON, OHIO. 


PLANS AND ESTIMATES FREE. WRITE FOR ILLUSTRATED CATALOGUE. 
6 





omer 








ALPHABETICAL INDEX TO ADVERTISERS. 


35 | 


12 | 


ee 39 
Addyston Pipe and Steel Co........... 40 
Anderson, LAGHAM:. «2.6 .s6.c6seesccees 10 
BET TORII. 6 aos ois doses sesces 3 
po | eS re reer 39 
PE 10 
Baltimore & Ohio Railway............. 42 
Barber Asphalt Paving Co............ 8 
Barrett Mfg. Co., 8. E............... .. 27 
RN NAP obs kcdindawetindsiads eae 3 
ee 38 
a al ee 35 
Bollenbacher, Geo. N.................. 27 
California Petroleum and Asphalt Co.. 31 
Carson Trench Machine Co............ 38 
Ee ee ee eer 10 
Central Machine Works............... 30 
SR BI GID soo onc dses ce ssoseses 46 
Champion Street-Sweeper Co.......... 26 
WI apna crnna- chcnimadawie’ 27 
Chicago Union Lime Works Co........ 11 
ig He Es By SI on wwecancsesaceces 
Columbia Paving Co................... 13 
Decatur Leader Mfg. Co................ 33 
nd cn banner ki scene ene 2 
ee ee 10 
Enterprise Manufacturing Co...... . 39 
Erie Machine Shops................... 41 
I UE Daten ikki dadenenawnnonsdanie 37 
Fate-Gunsaullus Co., The............. 31 
ce re 43 
oe eS ne 34 
I ain aww csreenineaewnen 2 
i 2: re 11 
er 38 
OS a ee 10 
HarrisburgFoundry and MachineWorks 41 
Hayes, W. J. & Sons, Bankers.......... 11 
OY A pe ere 10 
pl ee : keene RG 27 
RS HD GIS vs csisisn ss cesescees 4 
ES a ene 10 
EE Nenciandneeeneneewegnns 23 
OE ee . 10 
ee 10 
Leffmann Henry, M.D................ 11 








mete, Comte BB. oi. vcccccvcvsssess 35 
ee ee re 85 
Se ee ener ee 42 
| ie cankeeduinecmesenesan 30 
| Municipal Engineering Co........... 24, 42 
New York & Bermudez Co............. 8 
New York Mastic Works............... 12 
| SE MRS chs neu ce ceseasnteiina 38 
| Pe esi cencsaevevencncenn 14 
Bs oe 2 ee SOF i : 28 
Ee SS 44 
ge nr 10 
4 ree 35 
Pittsburgh Testing Laboratory......... 27 
A ee ee ee 40 
POCGRE GIO 5, DMO PORE s s4is a sisines inc casein 13 
ECE, DOOR i iid 5 sin eased ecnsns 10 
Purington Paving Brick Co............ 14 
EE BB. ou ccarcinnaenmaneenaee 10 
ee 6 43 
Rosewater, ANGTOW ..... . .....0cc0cs cece 10 
ee eee 12 
SS oii p ddinsidin nap enwendwes 23 
Sercombe, Osman & Warren........... 36 
Shale Brick Exchange................. 14 
Sharer Dryer & Construction Co.,The.16, 17 
TEE oichc cae ea cune wee es 10 
Sicilian Asphalt Paving Co............. 12 
ee 13 
South Bend Cement Co................ 30 
Standard Asphalt Co.................. 12 
SE Es dc xidivrenenanswences 25 
eee 32 
NN tins cer ineyudeinwaunmatawdes 27 
United States Brick Press Co.......... 29 
er 13 
Warren-Scharf Asphalt Paving Co..... 18 
Wellington Machine Co................ 45 
Western Paving and Supply Co........ 15 
eas wend Keemekeden.a kes 10 
Wiokomden & OlARe, onic so cccscicscs 10 
Wrought Iron Bridge Co,............. 6 











THE BARBER ASPHALT PAVING 
ae OE COMPANY 








5) | ASPHALT 
 enVING 
CO. 


USES 


LAKE ASPHALT ONLY. 


THE OLDEST AND LARGEST Asphalt Paving 
Company in the United States ; has laid Asphalt 
"BARBER za \; pavements in 35 cities in the Union, on 1,100 

| streets of a length of 422 miles, or an area of 
6,431,790 square yards. It has laid more pave- 
ments in fifteen years than all other Asphalt 
Paving Companies in Europe and America com- 
bined have laid in thirty years. 


“aE LeDroit Building, Washington, D. C. 


GENERAL OFFICES, NO. 1 BROADWAY, NEW YORK. 


The New York-and Bermudez Co. 


Having acquired by purchase the largest 
lake or deposit of Asphalt in the world, 
covering an area of over 1,000 acres, situ- 
ated in State of Bermudez, Venezuela, 
and having expended large sums of money 
in perfecting shipping facilities, are now 
prepared to sell and deliver a refined As- 
phalt of over 95 per cent. purity and of 
a quality far superior to any other for 
paving, roofing, ete. It will do 50 per 
cent. more work than any other Asphalt. 
We guarantee its excellence and purity, 
and Prof. E. J. De Smedt, our chemist, 
will give scientific and expert instruc- 
tions to parties using it. 





NEW YORK AND BERMUDEZ CO. 


25 BEAVER STREET, NEW YORK. 
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BUSINESS DIRECTORY. 


ARTIFICIAL STONE PAVEMENTS. 
Acme Paving Co., Columbus, Ohio. 
A. Kuhns & Co., Dayton, Ohio. 
Dyer & Clark, Rochester, N. Y. 
Columbia Paving Co., Chicago, Il. 


ASPHALT. 

H. & A. B. Aveline Sicilian Rock Asphalt 
Co., Catania, Italy (postage 5 cents). 
The Barber Asphalt Co., New York City. 
California Petroleum and Asphalt Co., 

San Francisco, Cal. 
Otto D. Droop, Havana, Cuba. 
New York & Bermudez Co., N. Y. City. 
New York Mastic Works, New York. 
The Sicilian Asphalt Paving Co., N. Y. 
Standard Asphalt Co., Bakersfield, Cal. 
E. Thiele, New York, N. Y. 


ASPHALT PAVEMENTS. 

California Petroleum and Asphalt Co., 
San Francisco, Cal. 

Otto D. Droop, Havanna, Cuba. 

New York Mastic Works, New York. 

The Barber Asphalt Co., New York City. 

Schillinger Bros., Chicago, III. 

The Sicilian Asphalt Paving Co., New 
York. 

Warren-Scharf Asphalt Paving Co., New 
York and Cincinnati. 

The Western Paving and Supply Co., 
Chicago and Indianapolis. 


BANKERS. 
W. J. Hayes & Sons, Cleveland, O. 


BRICK FOR PAVING. 
Purington Paving Brick Co., Galesburg, 
Il 


The Ohio Paving Co., Columbus, Ohio. 
The Shale Brick Exchange, Canton, O. 
The Wabash Clay Co., Veedersburg, Ind. 


BRICK KILNS AND DRIERS. 

W. A. Eudaly, Cincinnati, Ohio. 

E. M. Pike, Chenoa, III. 

Sercombe, Osman & Warren, Exmouth, 
Devon, England, and Pyne & Co., To- 
ronto, Canada. 

The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 


BRICK-MAKING MACHINERY. 
Central Machine Works, Cleveland, O. 
Chambers Bros. Co., Philadelphia, Pa. 
Decatur Leader Mfg. Co., Decatur, Ill. 
The’ Fate-Gunsaullus Co., Plymouth, O. 
Fletcher & Thomas, Indianapolis, Ind. 
E. M. Freese & Co., Galion, Ohio. 
The Frey-Sheckler Co., Bucyrus, Ohio. 
J. W. Penfield & Son, Willoughby, Ohio. 
C. W. Raymond & Co., Dayton, Ohio. 
The Sharer Dryer and Construction Co., 

Philadelphia, Pa. 

Taplin, Rice & Co., Akron, Ohio. 
The U.S. Brick Press Co., Chicago, Ill. 
Wellington Machine Co., Wellington, O. 





BRICK-YARD SUPPLIES. 
D. J. C. Arnold, New London, Ohio. 
Chambers Bros. Co., Philadelphia, Pa. 
Fletcher & Thomas, Indianapolis, Ind. 
E. M. Freese & Co., Galion, O. 
Frey-Sheckler Co., Bucyrus, Ohio. 
J. W. Penfield & Son, Willoughby, Ohio. 
The Sharer Dryer and Construction Co., 

Philadelphia, Pa. 


BRIDGES. 
Indiana Bridge Co., Muncie, Ind. 
Wrought Iron Bridge Co., Canton, Ohio. 


CHEMICAL TESTS. 
Cary & Moore, Chicago, Ill. 
Pittsburgh Testing Laboratory, Pitts- 
burgh, Pa. 
Henry Leffmann, M.D., Philadelphia,Pa. 


CIVIL ENGINEERS. 
John N. Adams, Richmond, Va. 
Latham Anderson, Cincinnati, Ohio. 
F. T. Aschman, Pittsburgh, Pa. 
C. P. Chase, Clinton, Iowa. 
F. A. Dunham, Plainfield, N. J. 
Fuller & Co., Baltimore, Md. 
E. A. W. Hammatt, Boston, Mass. 
Hoge & White, Wheeling, W. Va. 
Geo. A. Kimball, Boston, Mass. 
Olin H. Landreth, Nashville, Tenn. 
E. F. Layman, Cincinnati, Ohio. 
Hiram Phillips, St. Louis, Mo. 
Alexander Potter, Olean, N. Y. 
Frank B. Rae, Detroit, Mich. 
S. H. Shearer, Indianapolis, Ind. 
J. A. Stewart, Cincinnati, Ohio. 
Wm. J. White, Buffalo, N. Y. 
Wickenden & Clark, Toledo, O. 


CLAY-WORKING MACHINERY. 
- The Fate Gunsaullus Co., Plymouth, O. 
E. M. Freese & Co., Galion, O. 
J. W. Penfield & Son, Willoughby, Ohio. 
The Sharer Dryer and Construction Co., 
Philadelphia, Pa. . 


CONTRACTORS. 
John N. Adams, Richmond, Va. 
James Grant & Co., Boston, Mass. 


CONVEYORS. 
C. O. Bartlett, Cleveland, O. 
Thos. F. Moore, Buffalo, N. Y. 
Carson French Machine Co., Boston, 
Mass. 


CRUSHERS, ROCK AND ORE. 
Gates Iron Works, Chicago, Ill. 


ENGINES. 
J. H. Houghton, Boston, Mass. 


ENGRAVERS. 
H. C. Bauer, Indianapolis, Ind. 
Chas. A. Nicoli, Indianapolis, Ind. 





CONTINUED ON PAGE 11. 








PROFESSIONAL CARDS. 





ALEXANDER POTTER, C. E. 


Assoc. M. Am. Soc. C. E. 
Assoc. M. Can. Soc. C. E. 


WATER, SEWERS, PAVEMENTS, 


Head OFFice, 137 Broanpway, NEw YORK City. 





F. L. Hoes, A. L. WuirkE, 
City Engineer. Ass’t City Engineer. 


HOGE & WHITE, 


CIVIL ENGINEERS AND SURVEYORS, 
OFFICE, City BUILDING, 


WHEELING, W. VA. 
Special attention given to brick pavemeuts, having had 
ten years’ experience in their construction and maintenance. 


F. A. DUNHAM, 
CIVIL ENGINEER. 


Special attention given to the design and construction of 
sewerage systems. CONSULTING ENGINEER for paving of 
every description and general municipal improvements. 

Main OFFice, No. 11 PARK AVENUE, 


PLAINFIELD, N. J. 


HIRAM PHILLIPS, 
Consulting Engineer 


810 OLIVE STREET, ST. Louis, Mo. 


Extended experience in testing all kinds of pav- 
ng materials, plans, estimates and specifications. 








PROFESSIONAL CARDS. 


we 


LATHAM ANDERSON, 


M. Am. Soc. C. E. 


Landscape Architect 
Rooms 49 and & Johnston Buildings, 
CINCINNATI, OHIO. 


Sanitary Engineering, 009 taht of Towns and 
Suburban Property. 











J. STOCKLY CARY, 
Chemist and Assayer Dep’t of 
Mines and Mining. 
Chem. of Nat’l Jury of Aw’ds, 
World’s Columbian Exp’n. 


CARY & MOORE, 


ANALYTICAL AND CONSULTING CHEMISTS, 
SAMPLERS AND ASSAYERS. 


1539 UNITY BUILDING, CHICAGO, ILL. 





JOHN E. MOORE, 


Formerly with Rattle, Nye & 
Holiis, Rookery Bldg. 





WICKENDEN & CLARK, 
CIVIL ENGINEERS 


Prepare Plans, Specifications and Estimates for and Su- 
perintend the construction of Bridges, Foundations, Pave- 
ments, Sewerage and all kinds of Municipal Improvements. 


Room 34 Law Building, TOLEDO, OHIO. 








M. Am, Soc. C. E, M. Am. Soc. M. E. 


OLIN H. LANDRETH, 


NASHVILLE, TENN. 


Consulting Engineer 


Water-works, water power, drainage, reclamation, im- 
provement of highways and street paving. “ 

Examinations, expert tests, reports, designs, specifica- 
tions and estimates. 





ANDREW ROSEWATER, C. E. 
Engineer Municipal Public Works 
SEWERAGE A SPECIALTY. 

424 BEE BUILDING, OMAHA, NEB. 


WM. J. WHITE, 
CIVIL ENGINEER. 


Bridges, Paving, Sewering and Municipal Im- 
provements. Heavy construction work. 
City and suburban surveying 
and plotting. 


30 Law ExcuancGe BL Loa., Burrato, N.Y. 


S. H. SHEARER, 
CIVIL ENGINEER, 


BRIDGES, SEWERS, PAVEMENTS. 








33 INGALLS BLOCK, INDIANAPOLIS, IND. 


E. F. LAYMAN, 


CIVIL AND SANITARY ENGINEER 
Rooms 17-18, 64 W. 3d St., Cincinnati, 0. 
Surveys, plans and specifications for Sewerage, 
Drainage and Water Supply. Special attention 
aid to Pavements and general city and village 
m provements; also Surveying of citv and Subur- 

ban property. 
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F. T. ASCHMAN, PH. B. 
ANALYTICAL AND CONSULTING CHEMIST 


86 WaTER ST., PITTSBURGH, Pa. 
Prof. of Chemistry at the Pittsburgh College of Pharmacy. 


Analysis and Assays of ail kinds teem gee A and accurately 
made. Examination of paving material and water pipe 4 
specialty. Consulting and advice on chemical processes and 
manufactures. Correspondence solicited. 


FRANK B. RAE, 
Electrical Engineer, 
49 Witcox STREET, DETROIT, MICH. 
Dynamos, Motors and Special Apparatus designed 
for Manufacturers. Tests and Reports upon 
Steam and Electric Power Plants. Engineering 


in Installation of Electric Street Railway, Mu- 
nicipal and Private Lighting. 


E. A. W. HAMMATT, 
CIVIL ENGINEER 


Water Supply, Sewerage, Highways and 
General Municipal Work. 


‘ .§ 5 Pemberton Square, Boston. 
Offices: } 1 Neponset Block, Hyde Park, Mass. 


GEO. A. KIMBALL, 
Consulting Engineer, 





Sewerage and Municipal Work. 





EXCHANGE BUILDING, BOSTON. 














BUSINESS DIRECTORY CONTINUED. 


FRICTION CLUTCHES. 

J. W. Penfield & Son, Willoughby, Ohio. 
HOISTERS. 

Thos. F. Moore, Buffalo, N. Y. 

CarsonTrench Machine Co.,Boston, Mass. 
McADAM AND CONCRETE STONE. 

— Union Lime Works Co., Chicago, 


NURSERIES. 
Andorra, Philadelphia, Pa. 


PATENTS, SOLICITORS OF. 
Hopkins & Atkins, Washington, D. C. 
Geo. E. Lemon, Washington, D. C. 
V. H. Lockwood, Indianapolis, Ind. 


PAVING BLOCKS. 
Cincinnati Paving Block Co., Cincin- 
nati, O. 
The Ohio Paving Co., Columbus, Ohio. 
The John Porter Co., New Cumberland, 
W. Va. 
The Shale Brick Exchange, Canton, O. 
“+ “need & Co., New Cumberland, 
. Va. 
The Wabash Clay Co., Veedersburg, Ind. 
PAVING BRICK. 
The John Porter Co., New Cumberland, 
W. Va. 
— Vitrified Brick Co., Cloverport, 


y. 
The Wabash Clay Co., Veedersburg, Ind. 
Purington Paving Brick Co., Galesburg, 


The Ohio Paving Co., Columbus, Ohio. 
The Shale Brick Exchange, Canton, O. 
Smith, Porter & Co., New Cumberland, 
W. Va. 
PAVING CONTRACTORS. 
James Grant & Co., Boston, Mass. 


PAVING PITCH. 


S. E. Barrett Mfg. Co., Successors to | 


Forest City Chemical Co.,Cincinnati, O. 


PORTLAND CEMENT. 
South Bend Cement Co., South Bend, Ind. 
E. Thiele, New York, N. Y. 
Columbia Paving Co., Chicago, Ill. 


| 
| 
| 
| RAILROADS. 
B. & O. Railway. 
| “Big Feur” Route. 
| Burlington Route. 
| C.H.& D. Railway. 
| Monon Route. 
| 
| 
| 
| 


ROAD ROLLERS. 

The Addyston Pipe and Steel Co., Cin- 
cinnati, O. 

Enterprise Manufacturing Co., Columbi- 
ana, O. 

Erie Machine Shops, Erie, Pa. 

Harrisburg Foundry and Machine Works, 
Harrisburg, Pa. 

R. C. Pope, Chicago, Ill. 


STONE, BROKEN. 
Geo. W. Bollenbacher, Bloomington, Ind. 


STREET SPRINKLERS. 
H. G. Stiebel, Sr., Cincinnati, Ohio. 


STREET-SWEEPERS. 
H. B. Knight, Toledo, O. 


TRENCH MACHINES. 
Carson Trench Machine Co., 
Mass. 


Boston, 


TURN-TABLES. 
The Frey-Sheckler Co., Bucyrus, Ohio. 
J. W. Penfield & Son, Willoughby, Ohio. 
The Sharer Dryer and Construction Co., 

| Philadelphia, Pa. ‘ 

| Wrought Iron Bridge Co., Canton, Ohio. 





| VIADUCTS. 
| Indiana Bridge Co., Muncie, Ind. 
Wrought Iron Bridge Co., Canton, Ohio. 











HENRY LEFFMANN, M. D. 


ANALYSES OF WATERS AND FOODS | 


A SPECIALTY. 


715 WALNUT STREET, 
Pbiladelpbia. 
FULLER & CO., 
Civil, Landscape and Topographical Engineers, 


ROOM 510 LAW BUILDING, 
BALTIMORE, MD. 





arks, Country Places, Roads. Suburban Develop- 
ment a Specialty. 


| W. J. HAYES & SONS, BANKERS 
- Municipal Bonds - 


BOUGHT AND SOLD. 


New YORK, 
10 WALL STREET. 


| CLEVELAND, O. BOSTON, Mass. 





' 

| 

| T. W. Puinney, Pres’t. Currorp CABELL, Manager. 

L. H. Howett, Treas. Davip Notayn, Ass’t Mgr. 
A. R. LonGuiey, Sup’t at Works, Lincoln and 19h Sts. 


Chicago Union Lime Works Co. 
CHICAGO QUICK-LIME, 
» McAdam and Concrete Stone. 
ROOM 5, 159 LA SALLE STREET, CHICAGO. 
Established 1859. Telephone, Main 234. 
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CALIFORNIA ASPHALT suse 


|| FOR STREETS, SIDEWALKS AND COURTS, 
|| RESERVOIRS, FLUMES AND DITCHES, 


F | FLOORS OF WAREHOUSES, CELLARS, STABLES, 
| BREWERIES, CAR SHEDS, 


| ENGINE ROOMS AND FOUNDATIONS, 


CoaTING OF PILEs, BripGr, DocK AND TUNNEL TIMBERS. 


| 


| 


Mined and Retined by The Standard Asphalt Co.. Bakersfield, Cal. 
OTTO D. DRoop, The Sicilian Asphalt Paving Co, 


CROCCO] contractors ror 





Interstitial Filling of Stone, Wood and Brick Pavements. 








_MINE OWNER SICILIAN ano GERMAN ROCK 
ASPHALT STREET PAVEMENTS 
HAVANA, CUBA, TRINIDAD “LAKE” ASPHALT 
STREET PAVEMENTS 





Calls attention to his exhibit at = Ch icago World’s 
Fair of one solid block of ‘‘As altum,”’ cut as it LIMMER ROCK ASPHALT 


is out of his mine. This “bold lump” weighs ‘ ‘one FLOORS. PAVEMENTS ano 

cunko by tar. aba Wale, ak Fate, Welugen ieee: | $ ROOFS, FOR BREWERIES, 
ICE HOUSES, WAREHOUSES, 
CELLARS, STABLES, YARDS, 
SIDEWALKS, ETC. 
ZINSSER’ Ss PATENT INSULA- 
TION FOR WALLS OF ICE 
HOUSES, ETC. 








SOLID BLOCK OF 
ASPHALTUM 


| 
s 
Ctetete | DEALERS IN 


| 
WEIGHING 1,000 POUNDS 

SICILIAN ano GERMAN ROCK 
Exhibited at the | ASPHALTS FOR STREET 








Chicago World’s Fair. PAVEME NTS 
>< | @ | SICILIAN, LIMMER ano VOR- 
, | @ | WOHLE ROCK ASPHALT 
Analysis. | MASTIG 
P Bit ’ - 70 cent. } ———$——————<__—___—— 
aa. + cae | | CRUDE ano REFINED TRINIDAD 
Water, - - - 5% * | ASPHALT 
sae per cont. | ouneeetee 





For estimates and full information apply to 


The Sicilian Asphalt Paving Uo , Times Bldg, N.Y. 


a - 


COMPAGNIE GENERALE. 


des Asphaltes de France, -— SchibbiNceR BrorHERs, 





117 QUAI VALMY, PARIS, | CONTRACTORS FOR ° 


Asphalte Mine Ownetsand Contractors. | | ASPH ALT 





Attention is called to our exhibit at 


THE WORLD'S COLUMBIAN EXPOSITION, —| PAVEMENTS | 


French Mining Section, Class 12, main floor Mines | - 
and Mining Building. ° 192-94 NORTH MORGAN ST. 


For further information, apply to Chicago 
N. ¥. AASTIC WORKS, Eastern Offices at Cincinnati, Cleveland, Detroit 
35 BROADWAY, NEW YORK. end Toledo, Ohio, 
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Columbia 


Paving Company, 
Builders’ and Traders’ 


Exchange, ; “ 
RZ? ox 


= 
Pista 
CHICAGO. Paseo] e) Ala kage 








SMITH, PORTER & 00, Ie porrnarn, 


NEW CUMBERLAND, WEST VIRGINIA. 


MANUFACTURERS OF 


Vitrified Bricks ~ Blocks 


FOR STREETS AND ROADWAYS. 


WORKS {| Clifton No. 1. ADDRESS ALL COMMUNICATIONS TO THE COMPANY 
r Clifton No. 2. AT THEIR OFFICE, NEW CUMBERLAND, W. VA. 


THE WABASH CLAY COMPANY, 


MANUFACTURERS OF THE COLUMBIAN PAVEMENT, 
PAVING BRICK AND BLOCKS, BUILDING BRICK, 
FIRE BRICK AND GROUND FIRE CLAYS. 


We have a large capacity and a modern and thoroughly equipped plant. 
Our goods are standard for quality and finish. 


SAMPLES AND PRICES SENT ON APPLICATION. 
ores AND WORKS AT VEEDERSSURGH, IND. 





THE JOHN PORTER COMPANY 


NEW CUMBERLAND, W. VA. 





~~~ SE... VITRIFIED BRICKS AND BLOCKS 


» FOR STREETS AND ROADWAYS = « > 


Regarding capacity of output, uniformity of material, and durability under actual test of service 
we ask investigation. Address all communications to the Company at their office, New Cumberland, 
West Virginia. 
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GALESBURG 
PAVING BRICK 


The demand for these Celebrated Brick has hitherto far exceeded 











the supply. By the erection of one of the largest and most complete 
plants in the country, THE PURINGTON PAVING BRICK COM- 
PANY expects to be able to furnish these Brick in any desired quantity, 
and to fill all orders promptly and satisfactorily. 





PRICES AND SAMPLES FURNISHED ON APPLICATION TO 


Purington Paving Brick Co. 


FIRST NATIONAL BANK BUILDING, 
GALESBURG, ILL. 


THE HALLWOOD PAVING BLOCK 


The best manufactured Paving Material in use. 

Thirty miles of street paved with it in Columbus, Ohio, and 
half as much more in other cities. 

Next to Stone in durability, next to Asphalt in producing a 
smooth and quiet driveway, while the cost is less than either. 

Send for Circular. 


THE OHIO PAVING CO., 85 NORTH HIGH ST., COLUMBUS, OHIO 


W.S. WILLIAMS, President. H. 8. BELDEN, Vice-President. 
M. C. BARBER, Sec’y and Treas. W. B. DaGeEr, Gen’! Sales Agent. 


ANNUAL CAPACITY, 60,000,000 BRICK. 


THE SHALE Brick EXCHANGE 


MANUFACTURERS OF 


Vitrified Street Paving Brick and Block 


SIDEWALK, SEWER AND BUILDING BRICK. 
Imperial Brick Co. 


Canton Brick Co. Office, Room 4 Grand Opera House, 
7. woe Brick Co. 
The Royal Brick Co. CANTON, OH 10. 


The Canton Standard Brick Co. 
The Waynesburgh Brick and Clay Co. 














THE WESTERN 
PAVING AND SUPPLY CO. 


2 ® CONTRACTORS FOR # @& 


TRINIDAD ASPHALT 
SHEET PAVEMENTS 


+ 








The Standard Pavement of America. 
The Ideal Pavement of Modern Times. 
Over Nine Million Square Yards in use in the U. S. 
It is Smooth, Durable, Easily and Cheaply 
Cleaned, Cheaply and Perfectly Repaired. 


-¢ 


It has in fifteen years raised the streets of Washington and Buffalo 
from the poorest to the best in the world. 
It will raise the streets of any city that uses it to the same high grade. 
It is the only Pavement that will do it. 
One hundred cities in the United States are using it. 
It is the only perfect Sanitary Pavement. 
It enhances the value of abutting property as much as it improves 
the city using it. 
There is a greater percentage of Trinidad a:ohalt in first-class 
condition in the United States than o1 any other standard 
Pavement. 
For estimates and particulars, address either of our offices. 


General Offices: 36 La Salle Street, Ghicago, Ill. 
Indianapolis Office: 33 Ingalls Block. 


] 
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ASPHALT SHEET (25 “08! £ste%: ouicsey 


AND PERFECTLY REPAIRED THAN 


PAVEMENTS 7. & ANY OTHER KIND IN USE. 
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NE very desirable feature of Asphalt Sheet Pavements is the facility 

with which they can be repaired when cut into for the purpose of 
f constructing or repairing railroad tracks, sewers, water or gas pipes; 
am -—@ a fact not generally understood by those who have not had experience 
\ with this class of pavements. The fact that the asphalt wearing 


Vt surface is applied at a high temperature admits of making a perfect 
GE » joint between the old pavement and the new, and also of making 


the grade of the area repaired correspond exactly with the adjoining surface, a result 
almost impossible with all kinds of block pavements. 

The above photographic view is of a section of the Main Street pavement in Cincin- 
nati, now six years old, cut into during the past season for the purpose of relaying the 
street railway tracks, and afterwards repaired by our Company. It is impossible to 
detect the line of junction between the old and the new pavement. 

We undertake to make such repairs at prices which shall not exceed the original 
cost of the pavement, plus ten per cent. 





WARREN-SCHARF ASPHALT PAVING CO., 


81 FULTON STREET, NEW YORK. 
61 BLYMYER BUILDING, CINCINNATI. 


18 


















a 


WHY DOES 


vvyv 


EU. 8. DRY GLAY 
- BRIGK PRESS - 


aN BETTER PAVING BRICK 
THAN ANY OTHER MACHINE? 


~ BECAUSE 


IT IS STRONG, SIMPLE, DURABLE, CREATES 
GREAT PRESSURE, MAKES FINE FINISHED FACES, 
AND IS COVERED BY THE FOLLOWING PATENTS: 























No. 315,855, April 14th, 1885. 
No. 324,453, August 18th, 1885. 
No. 375,660, December 27th, 1887 
No. 395,871, January 8th, 1889. 


WE BUILD ss°| MACHINES 


Clay sent us, freight prepaid, will receive our prompt attention, pressed and 
burned, and sample brick returned. 


s 
“6 
>. 


SEND FOR CATALOGUE AND PRICES TO 


The United States Brick Press Company 
OSWALD KUTSCHE, Proprietor. 
1111 UNITY BUILDING—79 DEARBORN STREET, 
auth ttiingegen. CHICAGO, ILL. 
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“ARE YOU UP TO DATE?" 


Are built cheaper by having proper machinery to 
SEWE RS handle excavation. Are you using old-fashioned ap- 
paratus—Traveling Derricks that break your banks, 
Dredges, Sewer Machines that work with mean little buckets—any of 
these? You certainly don’t scaffold deep excavation. You would like to 
have a good Sewer Machine; one that don’t require more attention than 
the job, or very little care! Have you seen the LATEST? It leaves them 
allin the shade—we mean other Sewer Machines, and the contractor 
who uses it—he’s left, too,—with lots of good hard cash. Made in two 
styles. Capacity, per day, 200 to 8o0o0 cubic yards. Excavation hoisted, 
conveyed and back-filled on completed work. One size for deep tile and 
small brick sewers, and the other—well, it’s a CORKER for the deepest 
and heaviest class of Sewerage construction in rock, hard pan, clay, 
xravel, sand, quicksand, or anything wetordry. Are you figuring on deep 
Sewers? po you want to establish a reputation for fast work? Do you 
want to MAKE MONEY? Ifso, reuta 


“MOORE HOISTER AND CONVEYOR,” 


PATENTS ALLOWED AND APPLIED FOR. 


THOS. F. MOORE, MANUFACTURER 
BUILDERS’ EXCHANGE, BUFFALO, N. Y. 


SEND FOR CATALOGUE. «<4<4>>P> MENTION THIS PAPER. 


“WARE You UP TO DATE?” 
boeeeres~ TINE CENTRAL REPRESS 


FOR PAVING BRICK, ETc. 











<P. one 
Tact RAL REPRC 


CLEVELAND, Onto, November 20, 1892. 
Mr. C. O. Bartuett, Cleveland, Ohio: 

Dear Sir—We take pleasure in stating that we are using 
your Common Sense Conveyorin handling Bituminous Lump 
Coal, and find that same works to our entire satisfaction. 
We heartily recommend it toany one desiring a conveyor for 
any purpose whatever. Weare conveying two tons a minute. 


Yourstruly, THE Am. Wares TRANSPORTATION Co. 
. H. Briggs, Gen’! Manager. 


BSS) 


South Bend Cement Co., 


SOUTH BEND, IND. 


PORTLAND CEMENT 


FINE, STRONG AND UNIFORM= 














WRITE FOR INFORMATION TO 


ee ee CENTKAL MACHINE WORKS 
| CLEVELAND, OHIO, 


MANUFACTURERS OF BRICK MACHINERY 





A. B. SHIVELY, Secazrary. 
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THE EFATE-CGGUNSAULLUS 
COMPANY 
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MANUFACTURERS OF * ++ = = 


Clay Working Machinery 


_ PLYMOUTH, OHIO. 


SU | 
. California 
Petroleum and 
Asphalt Com’y 
eaneanenneenreneneengenaentettS 


ALCATRAZ ASPHALT 


FOR PAVING, RESERVOIR LINING, ETC, 





HTVTITTTN TENT Lett ty 


AMAA AAAS) 





TTT 


I Ss I oes cnc dnnecancgacsennqaneseunssyonbensuceseread 60 aaa CENT. BITUMEN 
ALCATRAS TAQUID ASPHALT 2. oocseciccvccccccccccccccsvetosecseccovcosvcscete eae R CENT. a 
ALCATRAZ ASPHALT PAVING CEMENT..................+-70, 80, 99 AND 100 PER CENT. BITUME 


Contractors Supplied ty Pure Liquid Asphalt used in Refin m ng Alcatraz 
in any desired 0" he we it, and we parm e all of our products 
Quantities. oe olutely free from Petroleum Re A um. 


General Office, Room 228 Crocker Building, San Francisco, Cal. 
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“OHIO” 


BRICK MACHINERY 


q*q «(64 


CAPACITY 


QUALITY OF PRODUCT 
I | hequa led. strexcra 


DURABILITY 


sem ee ent tm 





‘‘MAMMOTH JUNIOR” BRICK MACHINE. 











No, I PUG MILL. 


WHERE PAVING BRICK ARE MANUFACTURED 
THERE IS THE “OHIO” THE FAVORITE MACHINE 


Manvtcuredty FMA FREESE & CO. 
(,alion, Ohio. 


ESTIMATES AND PARTICULARS. 
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WRITE TO THEM FOR 























V. H. LOCKWOOD, 


p 


atents 





SOLICITOR AND COUNSEL, 


(Successor to CHAS, P. JACOBS) 


INDIANAPOLIS. 


ATENTS 








No. 60 EAST MARKET STREET, 


GEORGE £. LEMON, 


Lemon Building, Washington, D. C., 
Counsellor at Law, Solicitor of Ameriean 
and Foreign Patents. 


Opinions rendered as to the novelty and 
patentability of inventions and validity of 
patents. Rejected applications prosecuted. 
All business relating to patents promptly 
attended to. 

Estabiinned 1866 








Send for 67-Page Pamphiet. 
Cleveland, Cincinnati, s 
Chicago & St. Louis BlG4 


SOLID VESTIBULE TRAINS 


Heated with Steam and Lighted by Gas. 
CONSISTING OF 


The Finest Coaches, Parlor, Reclining Chair 
Car, Cafe and Dinin Cars; Wagner Com- 
partment, Buffet and Standard 
SLEEPING CARS, 


FORMING 


THE FINEST TRAINS IN AMERICA 
OR THE WORLD. 


The SUPERB TRACK and UNRIVALED MA- 
CHINERY and EQUIPMENT permit the HIGHEST 
SPEED with PERFECTSAFETY. 

It is the only line which lands its passengers at 
the Grand Central Depot in the heart of the great 
city of New York, which is an advantage IN TIME 
OVER OTHER ROUTES. 

The Indianapolis offices of this Great Line are 
located at 


|| NO. 1 EAST WASHINGTON ST. 


~ - | 36 JACKSON PLACE. 


| MASSACHUSETTS AVE. 


and the UNION STATION, where tickets can be 
ers toall parts of the UNITED STATES and 
ANADA and MEXICO, at the lowest current rates, 
full information as to routes, conditions, connec- 
tions, etc. 
OSCAR G. MURRAY, 2d Vice-President. 
D. B. MARTIN, Gen’! Pass. and Ticket Agent. 
H. M. BRONSON, Ass’t Gen’! Pass. Agt., 
Indianapolis, Ind. 


| 


my 


repair. Those interested, write for many 
testimonials from the leading plants of 
the country. Address 

E. M. PIKE, Chenoa, Ill, 
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NEW DISCOVERY 


DOWN DRAFT KILN 


For uniformity of Burning and Econo- 
of Fuel, IT IS NOT EQUALED. 
Not expensive to build. Easily kept in 












Tue Freperick Brick Works, oF FrepErick Co. 
Frepegick, Mp., September 27, 1893. 

Mr. E. M. Pike, Chenoa, II1.: 
Dear Sir—Your favor at band. 
Kilns running as fast as we can cool the brick. 
400,000 to 500.000 per month, and the Kilns are doing their 


We now have six 29-ft. 
Are making 


part of the work splendidly. We get ail hard brick, as we 
are making nearly all paving brick for Washington City. 
While nearly all the factories here have closed during the 
money stringency, we bave been running full time. 

Yours very truly, Wixsvur H. Duvatt, Sec’y. 





ENTITLED TO /T 





oF 


That the traveling public appreciate the efforts 
of railroads that cater to their safety and wants, is 
clearly evident from the constant increase in the 
passenger business of the 


CINCINNATI, HAMILTON 
AND DAYTON RAILROAD. 


This line is deservedly popular, as they spare no 
expense in putting and keeping their roadbed and 
track in strictly first-class condition, and as for 
train service, the Pullman Vestibule Trains run 
between Indianapolis and Cincinnati and Chic 
and Cincinnati are justly entitled to be called “‘the 
finest on earth.” This road is also the favorite 
route between Indianapolis and Dayton, Lima, 
Toledo, Detroit and Canada. In fact, if you intend 
to take a trip north, south or east, do not fail to 
give them atrial. Directconnection without trans- 
fer in Cincinnati for all points in Kentucky, Ten- 
nessee, Alabama, Florida and the South; also, for 
Washington, Philadelphia, New York and the East. 


Ask for Tickets via ¢., H. & D. 


D. G. EDWARDS,” 
General Pass. and Ticket Agent. 
Cincinnati, Ohio. 


H. J. RHEIN, General Agent, 
Indianapolis, Ind. 











THE “PERFECT KILN” 


THE KILN OF 
THE PERIOD 








(SERCOMBE’S PATENT ) 


DESIGNED ON ECONOMIC AND ‘‘COMMON-SENSE”’ LINES FOR 
BURNING BRICKS, ETC., LIME AND CEMENT. 


ae *% @ 


PATENTED IN ENGLAND, AMERICA, FRANCE, BELGIUM AND AUSTRIA 
PATENTS APPLIED FOR IN GERMANY, CANADA, AUSTRALASIAN 
COLONIES, RUSSIA, BRAZIL, CAPE COLONIES, ETC., ETC. 


ee & 


HIS Kiln is TAKING THE LEAD OF ALL OTHERS. It costs MUCH LESS THAN A 
HoFFMANN TO ERECT. It consumes about HALF AS MUCH FUEL, and as regards 
other Kilns, 1v saves 80 PER CENT., and there is PERFECT CONTROL of the fire. 

It burns ALL HARD Bricks with two ewt. dust coal to the 1,000, and gives 
No wAsTE. It will produce about 70 PER ceNT. Facines, and it will EFFECTUALLY DRY 
Bricks, etc., HOWEVER WET, WITH THE WASTE HEAT FROM THE COOLING CHAMBERS. 

Over 800 Firms in England, America, Canada, Austria, Russia, Belgium, etc., have 
corresponded with us in six months, showing the need there exists for such a Kiln. A 
large number of new Kilns are being erected, and many Hoffmann’s and other Chamber 
Kilns are being converted to our system in England. Three Hoffmann’s are being con- 
verted and a new one erected in Austria (the home of Hoffmann’s); also five in 


America. . . ° ° ° 


FOR FULL PARTICULARS APPLY TO 


SERCOMBE, OSMAN & WARREN, 


NAMES AND ADDRESSES EXMOUTH, DEVON, ENGLAND, 


OF OTHER AGENTS ON 


APPLICATION. PYNE & CO., 1123 YONGE ST., TORONTO, CANADA 
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THE EUDALY 


SQUARE DOWN-DRAFT KILNS 


SCOT 




















IMPROVED 





This is a Down-Draft Kiln, built either round or 
square and of any desired size. 

These Kilns are better adapted to a large onnet 
than any kilnin use where all hard brick is desired. 

The Kiln is peculiar in this: The Construction 
is such that the heat can be driven to any part of the 
kiln at will. 











A While this is a Down-Draft Kiln, a part of the 
Y heat can be taken to the wares in the bottom direct 
| 
when desired. 
| It has no equal for all hard brick and uniformity 
The Round Kilns, while built on | in burning. 
the SAME PLAN OF CONSTRUCTION &S | P 
the § a ge KILN, is better nen 80 j 
to plants of SMALLER DAILY Capacity, ; ; 
and especially SEWER PIPE and FIRE | Having built a large number of plants, we 
res e Y are warranted in offering this system on a 


VERY HIGH GUARANTEE. 











We make a specialty of laying out and building press brick and 
street paving brick plants. Address, 


CINCINNATI, OHIO. W. A. EUDALY 
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FOR MAKING ROAD METAL USE THE 





GATES ROCK AND ORE BREAKER 






CAPACITY IN TONS OF 2,000 POUNDS. 


NP 6 cts. owenerseosacent 2to 4tons per hour 
Ns priageiuvanncesentsay 4to 8tons per hour 
EE Gesisacechanesvewesen 6to 12tons per hour 
eT err 10to 20 tons per hour 
PO i <asescconswendeseses 15to 30 tons per hour 
rere Ty 25to 40 tons per hour 
Size6....................-.80to 60 tons per hour 
SEERA SAR Ree 40to 75 tons per hour , 
Size _ SSP ocr etree tt 100 to 150 tons per hour | 73, 
~ Passing 2'4in. ring, according to character = 


and i hardness ¢ of metal. 





over| POOO | wv 
Great Saving in Power. Adjustable to any Degree of 
Fineness. The principle involved inthis Breaker acknowledged 
to be the greatest success ever introduced into Stonebreaking 
machinery. The Gates Breaker has made more railroad ballast 
and road metal than all other kinds of breakers combined. 
Universally Adopted by Mining Companies. Many 
Hundreds Used by Railway Companies. Will fur- 


nish a thousand references from Contractors, Street 
Superintendents, Mines, Cement Manufacturers, etc. 


Also MANUFACTURE THE CORNISH ROLLS PULVERIZER 








Fine Crushing Plants, Concentrators and other 


Mining Machinery. Address for Catalogue 


GATES IRON WORKS, 


50 R SOUTH CLINTON ST., 
one Victoria St., London. CHICAGO. 
ear St., New York. 

‘ranklin St., Boston, Mass. 


HIGH GRADE WORK AND LOW PRICES. 








CUTS MADE OF WOOD 
BUILDINGS, ENGRAVING 
MACHINERY AND ALL KINDS OF 


AND CARDS. 





PROCESS WORK. 








ESTIMATES CHEERFULLY FURNISHED. 


The cee The CARSON 
y TRENCH MACHINES are 


Save in daily use by scores 


of progressive Sewer 

Much Contractors. They 

M handle dirt but once, 

ONnCy — use small gangs — 

keep streets open to travel. Full in- 
formation sent free. | 





Carson Trench Machine Co., 1° conrance staeer, 


BOSTON, U. 8. A. 


Q SCHAS i pie ©) 
a ae Engrave Pron: 





MERIDIAN WOOD) 


2 “3™ « INDIANAPOLIS, IND. 
GHood and Process Cuts 


FOR ALL PRINTING PURPOSES. 





PRICES MODERATE 


Estimates and specimens of work cheerfully 
furnished on application. 








JOHN N. ADAMS, 


CIVIL ENGINEER AND CONTRACTOR, 


RICHMOND, VA. 





Every class of public and private engineering works constructed and pay- 
ment taken in bonds or deferred payments. City improvements executed on 
liberal terms. Cash advanced for civic works. 

All kinds of engineering work contracted for and carried out on shortest 
notice, including designing and constructing. Surveys. Plans and estimates 
made for every class of engineering. Railroads. Water-works. Water-powers 
developed. Sewerage and water supply. Miningsurveys. Large staff of assist- 
ants always ready. City maps. CORRESPONDENCE SOLICITED. 








ROLLER FOR STREET PAVING. 











FOR CATALOGUE AND PRICE, ADDRESS 


ENTERPRISE MFG. CO., 103 Main St., Columbiana, O. 








WE MANUFACTURE 


BRICK AND TILE YARD SUPPLIES 
C™_OF ALL KINDS 


If needing anything in this line, please correspond. 
Tllustrated Catalogue Free. 


D. J. C. Arnold, New London, Ohio. 
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REVERSIBLE — 
STREET ROLLER 
o—~_ SYSTEM 


PRODUCING 
WONDERFUL 
RESULTS IN 
BUILDING PERFECT 
STREETS 







3 WHAT IS KNOWN AND 
=. E ESTABLISHED BY THIS 


STREET ROLLER SYSTEM 


Is a proportional diameter, 
Overcoming the resistant and pulling forces. 
Explodes the old theory that heavier rollers produce better results. 
Reversible tongue, that results in same action as Steam Rollers, for 90% less lost. 
Anti-friction roller bearings reduce the horse power 25°94, explains why the five-ton 
roller has built 75% of the best brick streets. 
The seven-ton Surface Roller produces 233 pounds per lineal inch, controlled by one shaft, 
While the ten-ton steam roller can not exceed 227 pounds, controlled by three shafts. 
SEE ROLLER CHICAGO AND SUPERVISOR’S ROLLER AT WORLD’S COLUMBIAN EXPOSITION, 
MACHINERY DEPARTMENT, W. Il. 
R. C. POPE OFFICE, No. 806 
MANFR. AGENT. CHAMBER OF COMMERCE BUILDING, 
CHICAGO, ILL., U.S.A. 


The Addyston Pipe and Steel-Co. 


CINCINNATI, OHIO. 













OUR 
IMPROVED 
REVERSIBLE 
ROAD 
ROLLER. 


Axle moves in roller bearings. Weight can be increased by filling with water. Solid heads give 
strength. The tongue can be quickly reversed, without detaching. We make all 
weights and sizes. Write for prices. 


CAST IRON CULVERT PIPE. 
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ERIE MACHINE SHOP 


MANUFACTURERS OF « 











ee 


CORNER TWELFTH 
AND STATE STS., 


F,RIE, PA. 


The principal Asphalt Paving Companies in the country are using these machines, 
which are pronounced to be the best in the market. 


HARRISBURG FOUNDRY 
» MACHINE 
WORKS ™ 


General Office and Works: HARRISBURG, PA., U.S A. 
-THE HARRISBURG: 


DOUBLE-ENGINE ROAD-ROLLER 


NOT ONLY A ROLLER, BUT A ROAD-MACHINE. 

















Not How CHEAP, BUT How Goop. 
Now in use in nearly One Hundred Cities and Towns in the United States. 
SELLING AGENTS: 


W. R. FLEMING & CO., F. E. BAILEY, Philadelphia, 


New York and New England. . 
NEW YORK OFFICE, Mail and Express Bldg. 565. eh St., Builders’ Exchange, 


BOSTON OFFICE, 620 Atlantic Ave. H. E. BALDWIN, Cincinnati, 
(Walter W. Jones, Manager.) Perin Bldg, 5th and Race Sts. 
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What We Want...-. 


@aPAVING AND MUNICIPAL ENGINEERING 


FOR JUNE, AUGUST, SEPTEMBER, OCTOBER AND DECEMBER, 1890. 
Also for JANUARY, FEBRUARY, MAY, OCTOBER, NOVEMBER, 1891. 
And for FEBRUARY AND MARCH, 1892. 





E WILL PAY CASH TWENTY-FIVE CENTS A COPY FOR 
@eeeeee?s W- 
ANY OR ALL OF THESE. 


Municipal Engineering Co., Indianapolis. 


BALTIMORE & OHIO Teaver VIA THE + + + > 
SOUTHWESTERN — 
RAILROAD 














OUIS VILLE, NEW 











¢ i. 


$2 Saved to New York and Boston | = pha rs = 


ALL TRAINS RUN THROUGH 
. 7 TO . . 


Washington, Baltimore and Philadelphia : 
“BEST IN THE WORLD.” + 4 i CAG O 
The B. & O. Southwestern limited, an entirely 


new train, Vestibuled, a with "Pintsch Gas, 
and has the Anti- -Telescop ce device, leaves Cincin- Milwaukee, St. Paul, Minneapolis, 


nati every evening and the New York Express 
every morning. The Shortest and Best Equipped ~~ Omaha, Denver, 
Line between an Francisco, Portland, Seattle, 
Tacoma, Los Angeles, 
CINCINNATI AND COLUMBUS Spokane Falls, Helena, 
Pullman Parlor and Sleeping Cars, AND ALL POINTS IN 
preaatininepiasige WEST AND NORTHWEST. 
Two SOLID TRAINS TO PITTSBURGH, The only line running Solid Pullman Perfected 
Via Columbus, Zanesville and Wheeling. Safety Vestibuled Trains. 


The only line running Dining Cars between In- 


@@F- With Pullman Buffet Sleeper and Parlor Cars | dianapolisand Chicago. 
Magnificent Pullman Sleeping and eer Cars. 








Rates always as low as by any other line, and no , 
extra fare for fast time on limited vestibuled — For rates, maps, time tables, ete., apply to 
Ask for tickets via Cincinnati and the B. & 0. R. R OE edie se 
W. W. PEABODY, O. P. McCarty, — F.J. REED, G. P.A., INDIANAPOLIS, IND. 
Vice-Presiden Gen’! Pass. Ast. CHicaco. 
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Improved Brick Machinery 








MOLDS, ENGINES, 
BARROWS, BOILERS, 
TRUCKS, SHAFTING, 
CARTS, PULLEYS, &C. 
AND ALL DISINTE- 
BRICK- GRATORS, 
MAKERS’ REPRESS 
SUPPLIES. MACHINES. 





THE NEW MODEL QUAKER, for making BUILDING BRICK, PAVING BRICK, FIRE 
BRICK. Simple in its construction but powerful in its work. Send for 
Illustrated Catalogue and Prices. 


Fletcher & Thomas, Indianapolis, Ind. 
The Columbian Speeial Re-Press 


FOR PAVING BRICK. 


SEND FOR 
CATALOGUE 





_ | Made Exclusively on the Columbian. 


THE COLUMBIAN. 


ALL LEADING BRANDS OF PAVING BRICK MADE 
IN THE U. S. ARE PRESSED ON THIS MACHINE. 


C.W. RAYMOND & CO., Dayton, O. 
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One Reason Why 


Penfield Dry Press Brick 
Machines are the best is that 
while making brick as fast 
as other machines,they pres: 
them longer and make them 
stronger. 

Our elliptical gears secure 


a long continued pressure, 





and aquick return. Thus the 


Penfield Dry Press Brick Machine 


Keeps the pressure on the brick ten-thirteenths of the time 





required for a complete revolution of the machine. 
Strength, durability and convenient adjustments are some of 


] its other advantages. Write and we'll tell you all about it. 


J. W. Penfield & Son, Willoughby, Ohio, U. S. A. 


AUGER BRICK MACHINERY, 

PLUNGER BRICK MACHINERY, 

STOCK BRICK MACHINERY (SAND MOULDING), 
DRY PRESS BRICK MACHINERY, 

SEWER PIPE MACHINERY, 

CLAY WORKING MACHINERY OF ALL KINDS, 


: 
: 
) 





a a A an ie Pa ra ae den oe, Pena SOA Po Oe oe 


UPAR 


> a A gn > > a A tp a i a i 
44 








, Fy , a Mow 4 #1 ies a 
se Sl. le See il co Hid BE, RRC Mi ao Meg 8 AR aS erie Rel A SR SE MRE ORE ES 
a + P allied sae / a nS ” ; : E 


nae o. 
, WP See 























mmc ~onrant 








= sill ere eee 





5S ee = oe eS 
== = - = 
St ee Pay i ap 


Brick Making Madi 


Complete plants equipped with machinery for the 
manufacture of..Paving Brick, 
Some of the largest and most successful con= 


cerns in the country are using our machinery— 


THE CHAMBERS 








able | a daily capacity of 


300, 000 Brick 


Carion & Hollenbeck, Printers; Indianapolis. 





Machinery at Galesburg, Illinois, alone 


“i 


CHAMBERS Bros.) | 
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